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VITAMIN B,, THERAPY IN MEGALOBLASTIC 
ANEMIA OF INFANCY 


A. Z. McPuerson, M.D., U. Jonsson, M.D., anp R. W. Runoues, Pu.D., M.D. 
, Durnay, N. C. 


SEVERE anemia occurring in infants under the age of 18 months with 
megalobastic blood formation in the bone marrow has been recognized with 
increasing frequency in recent years.’* **:1* Infection and feeding difficulties 
predisposing to dietary inadequacy are common antecedents. The anemia re- 
sponds specifically to liver extract or to pteroylgutamic acid therapy.* * ® % 1% *8 
The clinical findings in different cases are highly variable. The anemia 
may be normochromie and normocytic, or macrocytic. The red blood cells 
usually vary greatly in size and in shape and show evidence of disturbed matu- 
ration. There is a tendency toward leucopenia, neutropenia, and thrombopenia. 
Some infants are jaundiced. Free hydrochloric acid may or may not be present 
in the gastrie contents. Examination of the bone marrow is usually necessary 
to establish the diagnosis.’* Injections of liver extract or pteroylglutamic acid 
given orally or parenterally are effective therapeutically, although the rate of 
response is variable. A reticulocytosis is induced which usually reaches a maxi- 
mum in from six to eight days and a normal type of erythropoiesis is restored 
in the bone marrow.”? After the anemia is once corrected, specific therapy 
generally does not need to be continued. 

Rickes and co-workers’ have recently isolated from liver a new crystalline 
compound containing cobalt which in microgram quantities induces hematologic 
and clinical responses in patients with pernicious anemia.*:**** Preliminary 
estimates indicate that one microgram of this substance, designated vitamin 
B,., is equivalent to 1 U.S.P. unit of liver extract. We have treated two infants 
with megaloblastic anemia with vitamin B,,.. Their case histories follow. 


CASE REPORTS 


Case 1, J. B. J., C-43272.—This 11-month-old Negro girl was first brought 
to the Pediatrie Clinic of Duke Hospital on Sept. 7, 1948, with the chief com- 
plaints of weakness, constipation, and colic. 

At birth the infant appeared to be healthy. After the age of one month she 
cried a great deal, nursed poorly, and appeared to have considerable colicky 

From the Departments of Pediatrics and Medicine, Duke University School of Medicine, 


and the Hematology Laboratory, Duke Hospital. 


_ Vitamin Bx was supplied through the courtesy of Dr. Augustus Gibson, Merck & Co., Inc. 
This work was supported by a grant from the Anna H. Hanes Fund. 


529 





<~DIATRICS 


PE 


OF 


= 
Z, 
=x 


THE 





‘9 sopryd 
-oursoe ‘9 sayfo0u0ur {2% sayAv0yduidAy] 


aG 


‘Ig savoponuoydiousjod pajyuewseg 
‘DAM 00T/3 OMA peyeronu ‘g soxryd 
-oursod ‘g sayAo0uour ‘9, sayAooydurs] 

‘gL saveponuoydiowsjod pajyuewteg 


‘Sul Z00'0 q UIE A 


‘OUM OOT/EL OWN Pevejonu 

"eS sattydoutsoa ‘2 seyAoou0ul ‘QF 

sojyA00ydur4T ‘[ syseiqojeAum ‘¢ saqzAa 

-opeAu ‘[ sezso0joAurejour ‘Z sqBys 
“Te siveponuoydsoursjod pe ueUlseag 


AdVUAHL GNV JEM ‘IVILNANAAAIC 


juBpunqy 


juepungy 


000 FE 


000° 


SLA'TALV Id 





tL 
(LNAD Wad ) 

ALAO 
OTAI 


cl 


ISV) NI SPNIGNIG 


vce lL 


¥¢ oco’el Oo! 22/01 


FOL 83 sl 
['T = Ovi [oo par pazyeaponu +:ayAo00ner] 
‘g Syse[qomsouoid ‘FT s}se,qoul0OU 
orprydoseq ‘g*Tg s}sBiqows0u oirydoprwe ‘c’c sayrydoutsoa ‘ez 
seyAooydurs, ‘g*Q sysujqoyedu ‘g sazAov0jaAu “p sayAo0;eAurejour 
‘Tz squys ‘g[ savajonuoydiomsjod pojuowmSeg : mossy piquy 


1/OL 


08/6 
62/6 
82/6 
12/6 
92/6 


Lol Oc Li Vs 


Ll O1JBL []09 Pat pazyRaponu :ayAv0one"] 
‘¢ Syse[qoyesemoad ‘og syseiqoresem orydoseq 
‘CZ sisB[qojesou oriydopioe ‘c’g stjeo Buseyd ‘9 saprydoutsoe ‘o*g 
sayAnoydurdy ‘c°Q sysupqoyadur ‘¢ sayAv0padut ‘o"G seyAo0[aAurejout 
€Z squis ‘[[ savepanuoydsowsjod poyuowSeg : mossy pmquy 


Sol 0006 


ee ee) 
oo Hu 


~ 


6 000°9Z 260 63 
O1jBl [99 pad payBapenu +: a}Ad0oNe"] 
C SjsBiqoresem oiyiydoseq * 84sBIq 
ojeseu orydopiwe ‘cz’9 s[je0 Buseid ‘g sajrydoutsoe ‘¢ sazdo 
oydurs, ‘cZ'Q sysByqoyaAm ‘cy*g sayAd0JaAuI *C’Z 80} A00;aA UB JOU 


a~© 
‘o'g 8quqys ‘cy', avapnuoydiowAjod pajyuewteg rad 


(NW'DO) 
AWOVIOA 
Yvinvo 
1d4uO9 
NVAK 


‘e’'g + SysR[qoleseowod 


Sore 


-mod DW 
Ul ae 

(‘WW Wad (oO) OO 

SNOTTIN) Wad “WO) “Qu 
vau 


‘ae 
000 UG 


LIMVOLV WAH aM 


ShéI 
ava 


IDOIOLVNAR “YT AAV, 


rovvppatair 





8/2. 


ene ath 


Saqgveurr 


——~ = 











MC PHERSON ET AL.: VITAMIN B;y AND MEGALOBLASTIC ANEMIA 531 


abdominal pain. Bowel movements became infrequent. Her abdominal pain 
seemed to be worse when she was given cereal or vegetables. Consequently her 
diet was restricted to breast milk without the addition of solid foods, orange 
juice, or cod liver oil. During the first six months her growth and development 
appeared to be normal. Subsequent development was slow, and she made no 
attempt to crawl or walk. Two weeks before being brought to the clinie she be- 
came particularly irritable, fretful, and slightly febrile. The family physician 
prescribed powders and injected penicillin intramuscularly, but there was no 
symptomatic benefit. 

Four older siblings and the parents were healthy. 

Physical examination in the out-patient clinie showed a moderately well- 
developed and well-nourished Negro infant who was very fretful and irritable. 
The rectal temperature was 37.5° C. and the weight 1344 pounds. The mucous 
membranes and nail beds were very pale. There was no jaundice. The heart 
was enlarged. The liver was palpable 2 em. below the right costal margin. 
Serologic tests for syphilis and a test for red cell sickling were negative. The 
hemoglobin was 4 Gm. per 100 e.c., and the white blood count 8,000. The anemia 
was thought to be the result of general nutritional and iron deficiency. An 
evaporated milk formula supplemented with cereal, egg yolk, a preparation con- 
taining vitamins B and C, and elixir of ferrous sulfate were prescribed. After 
one week at home on this regimen, there was no improvement. The infant was 
then admitted to the hospital for further study. 

The physical findings were unchanged except for a new pustular lesion on 
the occiput measuring 1 by 2 em. A eatheterized urine specimen contained a 
trace of protein and ten to twenty white cells in the sediment. Urine cultures 
yielded hemolytic and nonhemolytie Escherichia coli. Tubereulin and _histo- 
plasmin skin tests were negative. The serum proteins were 6.1 Gm. per 100 e.c., 
and with albumin 3.9 Gm. and globulin 2.2 Gm. The nonprotein nitrogen was 
26 mg. per 100 e.c. and the serum bilirubin 1.1 and 2.2 mg. on different occasions. 
A roentgenogram of the chest showed enlargement of the heart and clear lung 
fields. Roentgen examination of the intestinal tract and long bones showed no 
abnormalities. Gastrie analysis showed free hydrochloric acid in the gastric 
contents. 

Examination of the peripheral blood (Table I) showed a severe normo- 
chromic, normoeytic anemia with leucocytosis and thrombopenia. The red blood 
cells were well colored and varied greatly in size and shape. Stippled red cells, 
huge basophilic macrocytes, nucleated red cells of large diameter and with im- 
mature nuclei, nonsegmented neutrophiles, neutrophilic myelocytes and myelo- 
blasts were present in the circulating blood. Bone marrow aspirated from the 
tibia was very cellular and showed conspicuous megaloblastic development of 
the red and white cell series (Fig. 1, A). The erythroid elements were increased 
to predominate over the myeloid elements. 

After admission to the hospital the infant remained listless, ate poorly, and 
vomited frequently. Parenteral fluids were administered but blood transfusions 
were withheld. Penicillin and sulfonamide therapy was given for the urinary 
tract infection which cleared in a few days. The blood values continued to fall 
and the infant became weaker and developed muscular twitching. She improved 
slightly when given oxygen therapy. 

On the second hospital day a single dose of 0.002 mg. of vitamin B,, was 
given intramuscularly. The reticulocyte percentage rose two days later and 
reached a peak of 69.1 per cent on the seventh day. A second bone marrow ex- 
amination at this time showed the marrow still extremely cellular with erythroid 
elements predominating. A suggestion of megaloblastie development was still 
present. Following the reticulocytosis there was rapid regeneration of blood 
(Table I). A third bone marrow examination thirteen days after the injection 
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of vitamin B,, showed normoblastie cellular development with very active red 
cell proliferation. The infant’s condition improved rapidly with the gain in 
hemoglobin and red cell count, and when discharged two weeks after the vitamin 
B,, injection, she was active, playful, eating well, and able to sit alone in bed. 

She was brought back to the clinie for follow-up examination three and 
ten weeks after returning home. She had continued to eat well and had gained 
weight steadily. The blood values were normal (Table I). 





Fig. 1.—A. Photograph of bone marrow of patient in Case 1 before treatment (625). 
B. Photograph of bone marrow of patient in Case 2 before treatment (X625). i, Promegalo- 
blast; 2, megaloblasts; 3, giant metamyelocyte. 


Case 2, W. J. P., C-44538.—This 7-month-old white male infant was ad- 
mitted to Duke Hospital on Sept. 22, 1948, having had swelling of the legs and 
generalized weakness for two months. 
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At birth the infant was healthy. He was fed a powdered milk formula with 
vitamin supplements. He grew well and weighed 14 pounds at the age of 14 
weeks. About this time he developed a series of ulcerated lesions in his mouth 
and throat. He began to eat poorly and vomited frequently. It was necessary 
to admit him finally to the local hospital where. anemia was discovered. He 
was given a blood transfusion and goat’s milk was substituted for cow’s milk 
in his formula. At home he was better for about three weeks but then again he 
began to eat poorly and lose weight. Swelling of his feet was noted from time 
to time. 

The infant’s parents and a 4-year-old brother were well. 

Physical examination showed a serawny, weak, irritable, and chronically 
ill infant weighing 114% pounds. He was not jaundiced. There were no local 
abnormalities about the head, neck, or chest. The liver and spleen were not 
palpable. There was slight edema of both feet. 

Urinalyses, stool examination, and serologic tests for syphilis were negative. 
The tuberculin and histoplasmin skin tests were negative. The fasting blood 
sugar was 90 mg. and the nonprotein nitrogen 25 mg. per 100 ¢.c. The serum 
bilirubin was not elevated. The serum proteins were 3.9 Gm. per 100 ¢.c. with 
albumin 2.0 Gm. and globulin 1.9 Gm. There was no free hydrochloric acid 
in the gastric contents after histamine injection. Roentgen examination of the 
chest, intestinal tract, skull, and long bones showed no definite abnormalities. 

Examination of the peripheral blood showed a normocytie normochromic 
anemia (Table II). In the stained blood films the red cells varied moderately 
in size. Many were obviously macrocytic. The differential white cell count in- 
cluded a small number of nonsegmented neutrophiles. Bone marrow of high 
cellularity was aspirated from the tibia. In the stained films the predominant 
cells were large neutrophilic granulocytes showing maturation arrest at the 
late myelocyte stage. The erythroid elements had megaloblastic characteristics 
(Fig. 1, B). 

The infant was given 0.002 mg. of vitamin B,, intramuscularly and a week 
later 0.005 mg. A transient reticulocytosis occurred on the ninth day of therapy 
but the bone marrow remained megaloblastic and the blood values continued to 
fall (Table II). He continued to vomit in spite of several changes in formula, 
and gradually became very weak and listless. On the twelfth day the vitamin 
B,. was increased to 0.002 mg. daily. Twenty grams of serum albumin were 
given intravenously during a four-day period. On the nineteenth day of anti- 
anemic therapy there was a second reticulocytosis which was better sustained 
reaching a maximum of 29 per cent on the twenty-fourth day (Table II). A 
third bone marrow examination showed a great increase in the percentage of 
erythroid elements predominantly normoblastic in morphology. 

The infant began to eat normally, gained in weight and strength. Anti- 
anemic therapy was discontinued. He was discharged home thirty-two days 
after the beginning of treatment. The total serum proteins had risen to 6.9 Gm. 
per 100 ¢.c. with albumin 4.3 Gm. and globulin 2.6 Gm. In the stained blood 
films some of the red cells remained macrocytic. The bone marrow showed 
normoblastie cell development. 

On a check-up examination six weeks later the infant was perfectly well to 
all outward appearances. He had continued to eat well and had gained 4 pounds 
in weight. The blood values were within range of normal (Table II). The bone 
marrow showed no abnormalities. 


DISCUSSION 


Megaloblastic anemia in infants is being recognized more frequently with 
the wider employment of detailed hematologic studies, especially bone marrow 
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THERAPY 


DAY OF 


Segmented polymorphonuclears 4.5, 
metamyelocytes 23.5, myelocytes 12, myelo- 


HEMATOLOGIC FINDINGS IN CASE 2, W. J. P., C-44538 





DIFFERENTIAL WBC AND 
THERAPY 
Segmented polymorpho- 


nuclears 30, 
metamyelocytes 
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blasts 0.5, lymphocytes 4.5, eosinophiles 5, acidophilic 
megaloblasts 5.5, basophilic megaloblasts 9, promegalo- 
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0.9 5 
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10.2 10 
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Tibial Marrow: Megaloblastie erythroid development. 
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8 2.5 24.1 19.4 22 
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Tibial Marrow: Normoblastic erythropoiesis. 
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Tibial Marrow: Leucocyte: nucleated red cell ratio 
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examinations.'? Anemias developing in infancy during or following infection, 
or in association with feeding difficulties, are particularly suggestive of this 
entity. Our Case 1, apparently the first Negro infant reported to have this type 
of anemia,® ** indicates that there is no real racial immunity. Some infants 
probably recover more or less spontaneously with treatment of infection, blood 
transfusions, general nutritional therapy, ete.2»* Opportunities for early and 
specific treatment should not be overlooked, however, since eight of the twenty- 
five seriously ill infants reported by Zuelzer and Ogden" died of the anemia 
or its complications. 

The megaloblastic anemia of infants is more comparable to nutritional 
macrocytie anemia in adults and the macrocytie anemia of sprue or idiopathic 
steatorrhea than to pernicious anemia. Only in the latter is histamine refractory 
gastric achlorhydria a eonstant feature. Pernicious anemia is distinguished, 
also, by an anemia showing hemolytic features, the frequent occurrence of 
serious neurologic manifestations, and the necessity for permanent antianemic 
therapy. 

The quantitative response of the anemia to liver extract or pteroylglutamic 
acid has been variable. The reticulocyte rise is often slight and regeneration of 
red cells and hemoglobin slow. This is probably due to the gravity of the as- 
sociated complications, particularly infection. Several weeks or repeated courses 
of therapy may be necessary before the anemia is corrected.* In our Case 1, 
an experiment in minimal dosage of vitamin B,., there was a prompt and 
dramatic hemopoietic response. In Case 2 more prolonged therapy was required. 
A quantitative regeneration of the entire erythroid series apparently occurred. 
The variable response of the anemia makes comparison of the relative effective- 
ness of different therapeutic compounds difficult. That vitamin B,,. is effective 
at all is of interest, for early reports indicate that minute amounts of the sub- 
stance have the therapeutic activity of refined liver extract.’” '' In pernicious 
anemia vitamin B,,. has a nutritional value lacking in pteroylglutamie acid.* 
There is no definite evidence to indicate, however, that pteroylglutamie acid is 
not a completely effective compound in the treatment of megaloblastic anemia 
of infancy. 

SUMMARY 

Two infants, one a Negro, with megaloblastie anemia were treated with 
vitamin B,,. Both responded favorably, one to a single injection of 0.002 mg. 
of the compound. 
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GLYCOGEN DISEASE OF THE LIVER 
Wits Report or A CASE 


W. J. Matueson, M.D. (Eprn.), M.R.C.P. (Lonp.) 
LONDON, ENGLAND 


HOUGH glycogen disease of the liver was first described by Snapper and 

Van Creveld,** Von Gierke®* reported two cases which came to autopsy, and 
his name has been given to this condition. The whole subject has been reviewed 
by Van Creveld.** The. disease is characterized by the accumulation of exces- 
sive quantities of glycogen in the liver, kidneys, skeletal muscles, or heart. 
Deposits have also been found in the brain, and the blood glycogen has been 
found to be raised in some cases. The liver is most often affected, sometimes 
the kidneys also, as in Von Gierke’s original two eases, and the skeletal muscles, 
but despite the enormous accumulation of glycogen no gross disturbance in the 
function of these organs results, except in the ease of the heart, whose involve- 
ment alone has been described with heart failure in infaney. Mason and An- 
dersen** would restrict the name of Von Gierke’s disease to those cases in which 
the liver is predominantly involved; they stated that up to that date only 
thirty-four eases in which they considered the diagnosis to have been proved 
had been described. Crawford,® adding three cases of his own, mentions eight 
others. Since then, cases have been described by Schneider’* (two cases). 
Abramson and Kurtz' (four eases), Bridge and Holt* (two cases), and Chieffi 
and Nassi* (three cases). Manter and Bowman" state that no cases were seen 
in Rhode Island Hospital between 1934 and 1942 in over 5,000 admissions. The 
condition, therefore, is a rare one, and partly on this account and partly be- 
cause of some improvement with treatment, the following case is described. 


CASE REPORT 


The patient, a male, was first seen at the Princess Louise Hospital for Chil- 
dren, London, on Nov. 1, 1938, at the age of 14 months, suffering from stoma- 
titis. On routine examination hepatomegaly was discovered and he was ad- 
mitted for investigation. The mother had been well throughout the pregnancy ; 
the child, her first, was born at full term by normal delivery and weighed 714 
pounds at birth. He was breast fed for one year and had had no illnesses ex- 
cept for rubella. Milestones were normal. The mother had not considered his 
abdomen to be of excessive size. Mother and father were both alive and well 
and not related. No family illness was admitted. 

Examination.—The child weighed 24 pounds. Ten teeth were present. 
Apart from stomatitis, the only abnormality noted was in the abdomen, which 
was distended and showed prominent upper abdominal veins. The liver was 
enlarged down to the umbilicus. The spleen was not palpable. 

A glucose tolerance test (Fig. 2, Table I) was done, following the inges- 
tion of 25 Gm. glucose. The Wassermann reaction was negative, icteric index 





From the Paediatric Unit, St. Mary’s Hospital, London, W. 2. England. 
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3, fecal fats 21.2 per cent with 81 per cent split, and the blood count was hemo- 
globin 70 per cent, red blood cells 3,860,000, white blood cells 5,500, and 72 per 
cent polymorphonuclears. There is no record of the urine having been ex- 
amined for ketone bodies and neither an adrenaline response test nor an esti- 
mation of blood cholesterol was made. 

The boy was kept in the hospital until the end of January, 1939. After 
the stomatitis cleared up he remained well, but the abdominal distention in- 
ereased, and on discharge the liver was palpable 1 inch below the umbilicus 
and the abdominal cireumference at the umbilicus was 221% inches. 


Fig. 1.—Patient with normal boy of same age. 


He was seen in the outpatient department at intervals and remained well 
except for frequent coughs and eolds. In March, 1939, he was described as 
flabby and he was said to tire easily. His weight was then 27 pounds and the 
abdominal cireumference 27 inches. During this month he had a few episodes 
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’ 
of vomiting which were relieved by giving glucose. He was not seen for seven 
years after April, 1940, when neither the weight nor the size of the liver were 
recorded, but the abdominal distention was less and the circumference at the 
umbilicus was 25 inches. 

He was next seen on June 11, 1947, at the age of 9 years, having been sent 
by his school doctor because of obesity. He had remained well since his last 
attendance and his school record was satisfactory. He was stated to be a big 
eater, especially of starchy foods. 


TABLE I. Oran GLUCOSE TOLERANCE TESTS (BLOOD SUGAR MG. PER 100 c.c.) 


FASTING si 1 HOUR 14% HOURS 2 HOURS 


89 89 “te 125 107 107° 
6/16/47 57 156 113 96 93 
106 111 161 114 


: 
: 
f 
: 
; 





3» 60 90 
TIME IN MINUTES 





Fig. 2.—Blood sugar curves after oral glucose. 


The family now included two brothers aged 3 years and 2 years. The liver 
of the younger was palpable one fingerbreadth below the costal margin in the 
nipple line, but the mother refused to allow further investigations to be car- 
ried out. She is a large, obese woman, while her husband is slightly below nor- 
mal size. He maintains that in his youth his condition was similar to that of 
his eldest son and that he remained obese until the age of 23 years. Photographs 
of him at the age of 11 years bear out this, but it has not been possible to ob- 
tain any medical evidence of his past history. No clinical abnormality can now 
be detected and there is no ketonuria. 
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The patient was admitted to the hospital for investigation on June 11, 1947. 
His weight was 66 pounds (average for his age is 67 pounds) and height 47 
inches (average, 52 inches). He was slow and deliberate in movement and in 
his mental processes, but his intelligence was normal for his age. The abdomen 
was protuberant and the circumference 32% inches at the umbilicus. The liver 
was enlarged down to the umbilicus and was firm and smooth. The left kidney 
was palpable but not the spleen. The external genitals appeared small, but this 
could be largely due to the obesity. 

The urine at all times of the day contained ketone bodies, detected by 
Rothera’s but never by Gerhardt’s test. The results of glucose tolerance tests 
done on June 16 and June 28, after 50 Gm. glucose, are shown in Fig. 2 and 
Table I, and of adrenaline response tests on June 17 and June 29 in Fig. 3 and 
Table II. The blood cholesterol was 260 mg. per cent. Wassermann reaction and 
Kahn tests were negative. Full blood count was normal and x-rays of skull, 
chest, and long bones were normal. A straight x-ray of the abdomen showed the 
kidneys to be slightly enlarged. 


TABLE IIT. ADRENALINE RESPONSE TESTS ( BLOOD SUGAR MG. PER 100 C.c.) 





~ 15 MINUTES | 30 MINUTES MAX. RISE 





DATE j "FASTING ‘| 
6/17/47 57 60 56 
6/29/47 58 64 54 
1/21/48 38 47 59 








: 


i 


15 
TIME IN MINUTES 





Fig. 3.—Adrenaline response tests (5 minims adren: HCl 1/1000, S.C.L.). 


Treatment with Chonex tablets, one three times a day, was started on June 
21, 1947, and the dose was increased to two tablets three times a day on June 
25, 1947. (Each tablet contained 5 grains of dehydrocholie acid.) 

Rothera’s test, which was faintly positive on June 25, was negetive in all 
specimens the next day and remained so until he was discharged on euly 1, to 
continue taking two Chonex tablets three times a day. His weight was then 69 
pounds. 

He was seen in the outpatient department at intervals. There was no keto- 
nuria in an early morning specimen in mid-July. However. when he next at- 
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tended at the end of October, ketone bodies were again detected in the urine 
but he had had no tablets for two and one-half months as he had not attended 
for a fresh supply. His weight was then 75 pounds. Chonex tablets were again 
given, and in December the mother thought he was more active. At the end of 
January, 1948, his weight was 75 pounds. The liver was still palpable at the 
umbilicus, but the abdominal circumference had decreased to 29%4 inches. 
Rothera’s test was positive, but the specimen tested was not passed until 11 
A.M., and he had had no food that day. An adrenaline response test was per- 
formed (see Fig. 3). 

Discussion.—There seems no doubt that this patient is suffering from gly- 
cogen disease of the liver, although the final proof would depend on a liver 
biopsy and this the parents refused. 

Mason and Anderson" consider the essential features to be marked hepa- 
tomegaly without splenomegaly from early life, a tendency to ketosis, no hyper- 
glycemic response to the injection of adrenaline, and a delayed fall in the blood 
sugar curve. Van Creveld*? pays great attention to the adrenaline response, 
but considers it probably superfluous if ketonuria is already present. All Ma- 
son and Andersen’s criteria are fulfilled by this case. The only alternative 
diagnosis would appear to be hypertrophic steatosis of the liver,* in which 
there is a gross accumulation of fat in the liver without evidence of any infec- 
tion to account for it. The clinical features and prognosis of this condition 
and of glycogen disease of the liver are similar, and Debré’ classifies them to- 
gether as hepatomegalie polycorique: in his opinion differentiation is only possible 
by liver biopsy, although he agrees with Van Creveld®* that hypercholesterolemia 
and ketonuria are not features of hypertrophic steatosis. Ketonuria was not a 
feature of the case of hypertrophic steatosis reported by Kraymer, Grayzel, and 
Solomon'* and Van Creveld considered that the presence or absence of keto- 
nuria differentiated the two conditions. Debré is unwilling to accept this as 
an absolute point of distinction, and considers that hypertrophic steatosis should 
be regarded as closely allied to glycogen disease, following it or preceding it, but 
most often combined with it. Personal observation has shown that certain pa- 
tients with fatty livers, as well as those with livers filled with excess glycogen, 
show a low fasting blood sugar level, abnormal glucose tolerance curves, and 
lack of adrenaline response: it is also true that excess fat as well as glycogen 
may be found at autopsy in the livers of patients dying of glycogen disease, an 
observation first made in Von Gierke’s original two cases and subsequently con- 
firmed by others. As a general rule, glycogen and fat are mutually exclusive in 
‘the liver and it would appear desirable to separate the two conditions in which 
an excess of either is present. The evidence points to such a separation being 
possible by the presence of hypercholesterolemia and ketonuria in glycogen 
disease of the liver and not in hypertrophic steatosis. 

Apart from infantilism which tends to be more obvious when the condition 


has been present for a number of years, glycogen disease of the liver is usually 
symptomless, but attacks of vomiting and a preference for carbohydrates (as 
in this boy) have been recorded previously. Obesity has been present in a 


number of cases. 
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In 70 per cent of normal children the fasting blood sugar level lies be- 
tween 75 and 100 mg. per cent.° In glycogen disease values below these levels 
are obtained and in the glucose tolerance test the essential feature is the de- 
layed return to the fasting level. The curve may be high or flat and a diphasic 
type has been frequently noted. 

Van Creveld®® states that no treatment is effective. He did, however, 
abolish ketonuria in a ease of glycogen disease by giving choline. The rationale 
of this treatment is that choline is a lipotrope and prevents deposition of fat in 
the liver which is the only source of production of ketone bodies: these are 
derived from the oxidation of fats. Deuel and associates® found that choline 
given to fasting rats after a high fat diet reduced the amount of ketone bodies 
in the urine as compared with controls, and MacKay and Barnes’ obtained a 
similar result in fasting rats in whom ketonuria had been produced by injection 
of anterior pituitary extracts. 

Bile salts were given to this patient because of the report by Linneweh" 
that during the administration of a bile-acid-lecithin compound over a period 
of three months to a patient suffering from glycogen disease, the liver had de- 
creased in size: he had previously observed the disappearance of glycogen from 
frogs’ livers in winter in an irrigation experiment with bile salts. Linneweh 
considered that these results were obtained by the action of bile salts in poten- 
tiating the activity of ‘‘liver diastase’’ by diminishing its fixation to the intra- 
cellular boundaries. Seckel'® produced glycogenolysis in rats’ livers in vitro 
by perfusing them with bile salts, and he postulated that the latter acted by 
virtue of their surface activity: he quotes Forsgren’s observation that in adults 
and in animals a high bile acid secretion is associated with a low level of hepatic 
glycogen and vice versa. Although the steps in the breakdown of glycogen 
to glucose have now been worked out, it is not possible to explain how bile salts 
influence this reaction. Linneweh’s explanation is at the least an oversimplifi- 
cation, since it is now believed that not one but a number of enzymes are involved 
in glycogenolysis. 

Seckel,'® Holt and MeIntosh,’? and Debré’ refer to the treatment of gly- 
cogen disease by bile salts, but Linneweh alone appears to have actually used 
this treatment. It is of interest that temporary improvement has been re- 
corded in two cases of glycogen disease during attacks of infective hepatitis. 
Anderson? noted a decrease in the ketonuria despite the fever, and Sundal 
(quoted by Holt and MeIntosh) a diminution in the size of the liver. 

With the administration of bile salts in this ease there was a rapid dis- 
appearance of ketonuria, a decrease in the abdominal circumference of 2%4 
inches over seven months and no further gain in weight over a period of four 
months. It would be unwise to draw any conclusion as to the efficacy of treat- 
ment from the last adrenaline response test since, although the rise in the blood 
sugar level is more than that obtained previously, the results of the test are 
still not normal, as there should be a rise of at least 30 mg. per 100 e.c. in 
thirty minutes.’® 

Unfortunately it has not been possible to carry out further tests since 
the boy has not attended again, and repeated requests to the parents have been 
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fruitless. Their attitude is understandable, though regrettable, since they 
point out that the boy is in no way ill and the father believes firmly that the 
boy will recover spontaneously in the same way as he thinks he did himself. 


No case of direct inheritance has been recorded, but familial cases have 
been described and Ellis and Payne’® postulated the inheritance as a Men- 
delian recessive character. The history of the father of this boy is most inter- 
esting and raises much speculation. 

It has been supposed that the prognosis is not good as there is an increased 
susceptibility to infections, but neither Van Creveld nor Debré is in agreement 
with this. Certainly the prognosis would seem to be excellent in this boy. 
There are a number of reports in the literature of spontaneous cure at or about 
puberty. In Worster-Drought’s case, in which puberty was delayed till 17 
years of age, the liver which had extended 3 inches below the costal margin at 
the age of 10 years was no longer palpable at the age of 22, though acetone was 
present in the breath.** In Van Creveld’s first case, in the boy’s middle teens 
the fasting blood sugar level rose, the ketosis lessened and the liver became 
smaller. Von Gierke (quoted by Van Creveld) described a post-mortem examina- 
tion on a girl of 15 years suffering from the disease, in which, although most 
of the liver presented the typical appearance, there were scattered areas of nor- 
mal liver tissue. This was interpreted as possibly signifying commencing spon- 
taneous recovery. Debré’ records spontaneous cure at puberty in a patient of 
his own: he considers that patients tend to improve at puberty and become per- 
fectly normal, but that this is not an invariable happening since some retain 
the stigmata of infantilism and enlargement of the liver. He states that even 
after the liver has returned to normal size the abnormal biochemical tests per- 
sist from some time, especially the presence of acetone in the breath and in 
the urine. 

Apart from Worster-Drought’s patient, all those whose cases are recorded 
in the literature are under 18 years of age and the majority are under 12 years 
old. This would suggest that spontaneous cure does occur since it is hard to 
believe that all died before adult life was reached. 

The conception that spontaneous cure occurs at puberty is consistent with 
the hypothesis first advanced by Hertz" that glycogen disease is due to hypo- 
function of the anterior pituitary, since there is increased activity of the pitui- 
tary at puberty.” It is, however, necessary to postulate hypofunction of the 
pituitary-hypothalamic mechanism as does Debré,’ since obesity of pure pituitary 
origin is due to increased activity of the anterior pituitary but may occur with 
hypothalamic lesions.”° It is true that retardation of skeletal and sexual develop- 
ment, obesity, and increased sensitivity to the injection of insulin are common 
to glycogen disease and to hypofunetion of the pituitary-hypothalamie mecha- 
nism, but it has been argued that these features in glycogen disease may be 
equally well explained by the disturbance of carbohydrate metabolism, that no 
pathologie changes in the pituitary have been found at autopsy (though it is 
agreed that there may be disturbance of function without demonstrable patho- 
logie change), and that glycogen disease has not been reproduced in animals by 
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destruction of the anterior pituitary or hypothalamus; in fact, in experimental 
animals extirpation of the pituitary causes great diminution of the glycogen 
stores. Debré,’ however, has brought forward further evidence: he quotes 
Képinoy, who found that in the frog the glycogenolytic action of adrenaline was 
destroyed by removal of the pituitary but restored by the simultaneous injec- 
tion of adrenaline and pituitary extract, and who postulated that glyeogenolysis 
in the liver was dependent on the fixation of adrenaline on the hepatic cells by 
a pituitary glycogenotropiec hormone. Debré also quotes work by Lamotte- 
Barrillion, who perfused the livers of hypophysectomized frogs with adrenaline 
and serum and obtained glyeogenolysis when using serum from normal persons 
but not when using serum from patients suffering from glycogen disease ; it was, 
therefore, concluded that in the latter a glyeogenotropie hormone was absent 
from the serum. This work requires confirmation and, although it brings for- 
ward more cogent evidence in favor of a pituitary-hypothalamic disturbance, 
no improvement has been obtained in eases of glycogen disease by the injection 
of pituitary extracts.’ The evidence, therefore, is, as yet, inconclusive. 


SUMMARY 
l. A case of glycogen disease of the liver is described. 
2. Treatment with bile salts produced disappearance of ketonuria and de- 
crease in the girth of the abdomen. 
3. The diagnosis and prognosis are discussed. 


4. The hypothesis that a pituitary-hypothalamie hypofunction is the cause 





of glycogen disease has recently received fresh support. 

[ wish to express my thanks to Dr. Ursula Shelley for permission to pub- 
lish this ease, to Mr. T. R. H. Kramer for carrying out the biochemcial investiga- 
tions, and to Dr. Reginald Lightwood for much helpful advice and criticism. 
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THE INFLUENCE OF ACUTE INFECTION UPON THE COURSE OF 
ALLERGY IN CHILDREN 


SoME CLINICAL OBSERVATIONS 


Ben. F. FEerncoup, M.D. 
Los ANGELEs, CALIF. 


ye consideration of the role of infection in the allergic child immediately 

‘aises the problem of bacterial sensitivity. Current observations in im- 
munology demonstrate that either bacteria or bacterial products may produce 
tissue hypersensitivity with ensuing tissue changes which in most instances 
differ qualitatively from the pathology associated with nonbacterial hyper- 
sensitivity. In bacterial hypersensitivity fixed tissue changes are usually ob- 
served which are in distinct contrast to the reversible lesions resulting from 
edema seen with nonbacterial hypersensitivity. The identity of the mech- 
anisms concerned with the two types of hypersensitivity has not been dem- 
onstrated. It is probable that bacterial sensitivity operates through a system 
entirely independent of the factors concerned with nonbacterial hypersensi- 
tivity, although it is likely that a single mechanism could operate in both in- 
stances with qualitative and quantitative variations in the tissue response, 
depending upon the nature of the antigen activating the system. 

In addition to the ability of infection to produce a type of tissue hyper- 
sensitivity, clinical observations indicate that infection may play a role in the 
phenomena of allergy by influencing the clinical course of existing allergy. 
The purpose of this communication is to report on some clinical observations 
which demonstrate that a relationship does exist between infection and allergy 
in the child. 

An allergic child with an acute infection presents a distinct pattern for his 
allergy. The pattern observed is one of two types, depending upon the nature 
of the infection. The first pattern is observed in association with pertussis, 
the infectious diseases—measles, chickenpox, and mumps, and the epidemic 
virus diseases. In these diseases the symptoms of allergy are aggravated 





during the period of invasion or the prodromal stage. During this stage, a 
child suffering with allergic rhinitis will have more severe nasal symptoms; 
the asthmatie child will have more severe asthma or allergie bronchitis; and 
the eezematous child will have an aggravation of his rash. As these acute 
infectious diseases approach their fastigium, there is a decrease in the severity 
of the symptoms of allergy. At the peak of the illness the child’s allergy is at 
a lower level than he ordinarily experiences. Clinically he may be entirely 
free of the signs and symptoms of allergy. This stage corresponds with the 
paroxysmal phase of pertussis and the eruptive period of the infectious dis- 
eases. The child who had nasal symptoms of allergy will.be entirely free; the 
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asthmatic child will offer no pulmonary findings; the eezematous child will 
have a clear skin. With convalescence there is a recrudescence of the allergy, 


that is, with convalescence the signs and symptoms of allergy not only recur, 
but recur with greater severity and greater intensity than before the onset 
of the acute infectious disease. As will be observed in Fig. 1, which 
schematically illustrates allergy influenced by the named infections, a new 
base line has been established for the allergy. Prior to the infection the symp- 
toms of allergy, though present, may be extremely mild and require little if 


PEAK OF INFECTION 
1. PAROXYSMAL STAGE OF PERTUSSIS. 


2. PERIOD OF ERUPTION OF MEASLES 
OR GHICKENPOX. 





3. PERIOD OF GLANDULAR SWELLING 
OF MUMPS. 





CONVALE SCENCE 
|. DECREASE OR ABSENCE OF 
PAROXYSMS OF COUGHS 

IN PERTUSSIS. 

2. DROP IN TEMPERATURE 
_3: CLEARING OF RASH. 
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INFECTION. 
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BASE LINE OF 





NORMAL OR NO ALLERGY 


Fig. 1 Schematic presentation of the influence of the acute infectious diseases upon the 
clinical course of allergy. 
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NORMAL OR NO ALLERGY 


Fig. 2.—Schematic presentation of the influence of an acute upper respiratory infection 
(bacterial) upon the clinical course of allergy. 
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any medical management. Following the acute infectious process, the allergy 
becomes aggravated to such a degree that the child may experience his first 
attack of asthma. A mild eczema may become a severe eczema, or a mild 
rhinitis may present constantly annoying symptoms. 


The second pattern is observed most commonly in association with acute 
infections of the upper respiratory tract, that is, rhinopharyngitis, acute ton- 
sillitis with or without adenitis, adenoiditis, sinusitis, acute otitis, or any com- 
bination of involvement of the upper respiratory tract. In these infections 
there is no apparent change in the allergy during the period of invasion but 
at the height of the infection there is an aggravation of the allergy. Con- 
comitant with the peak of the acute infectious process there is an aggravation 
of nasal symptoms or of the pulmonary symptoms which may be manifested by 
acute asthma or allergic bronchitis, or the rash of eezema may become more 
severe and itching is frequently more intense. 


DISCUSSION 


An analysis of some of the observations and attitudes on infection in the 
allergic child expressed in the literature in comparison with the two patterns 
presented raises some interesting points for discussion. 

The exacerbation of allergy by measles is mentioned by Peshkin’ who 
observed that asthma frequently recurred or was aggravated during the in- 
cubation period of measles, but with the appearance of fever the asthma 
cleared in the majority of these patients. No other such observation has been 
noted in the literature. The lack of further reports on the exacerbation of 
allergy during the invasion of an acute infectious process perhaps can be 
explained by its failure to occur as a constant finding. As the degree of ag- 
gravation of the allergy during this phase of the acute infectious process is 
usually not as severe as that seen following the disease, the clinician may over- 
look this observation unless he is alerted to the over-all pattern produced by 
an acute infectious process in the allergic child. In some eases, during the 
invasion of a contagious disease, the symptoms of allergy may return with 
greater violence and fail to respond to the usual medical management. With 
the establishment of the fastigium of the disease, the symptoms of allergy 
disappear completely. This observation is not peculiar to children. In a fe- 
male, aged 37 years, whose asthma of many years’ standing was controlled 
with a pollen antigen, the asthma suddenly recurred ard persisted for ten days, 
when with equal suddenness the asthma cleared. The cough present since the 
onset of the asthma increased in severity and became paroxysmal. During this 
stage the chest was clear. The blood count revealed 12,000 leucocytes with 44 per 
cent polymorphonuclear leucocytes, 54 per cent lymphocytes, and 2 per cent 
monocytes. The diagnosis was pertussis. An almost similar history was ex- 
perienced in an adult female, aged 28 years, whose asthma was under control. 
For one week prior to the establishment of clinical signs of epidemic parotitis 
the patient experienced a severe attack of asthma. Concomitant with the 
swelling of the parotid the asthma cleared. 
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Improvement of the signs and symptoms of allergy at the peak of an 
acute infectious process is also reported in the literature. Very early in the 
history of clinical allergy, Pirquet observed that a positive tuberculin may 
become negative during measles. In a diseussion of desensitization, Rich? 
also points out ‘‘that the cutaneous reactivity to tuberculin often diminished 
markedly during the early stage of the exanthem of measles, to return again 
after a week or two. A similar diminution in reactivity has been observed 
during other acute infections.’’ The clearing of eezema with measles is a com- 
mon clinical observation. We have already noted Peshkin’s' observations that 
asthma cleared with the appearance of fever of measles. Very little note has 
been made in the pediatric literature of the very important observation that a 
positive tubereulin becomes negative during the paroxysmal stage of pertussis, 
which was reported by both Galli® and Pospischill® at about the same period 
that Pirquet reported on the tuberculin response during measles. The writer 
has questioned many clinicians, both pediatricians and allergists, and none 
ean recall the occurrence of asthma during the paroxysmal stage of pertussis. 
Rackemann* states that when Allergy is well established, the effect of an in- 
tercurrent infection will depend upon its severity. An acute infection of rela- 
tive severity, he states, may alleviate the allergy temporarily. The allergic 
child who gets measles will lose his eczema or asthma at the time of the inter- 
eurrent disease. Rackemann’s opinion differs from our experience. The 
influence upon the allergie state is not related to the severity of the infection 
but the nature of the infection. The acute infectious diseases, measles, mumps, 
chickenpox, and pertussis, will show an improvement in the allergic state at 
the peak of the infectious process,without relation to the severity of the in- 
fection. 

In Case 1, reported later, illustrating eczema influenced by measles, the 
child suffered a modified measles following the administration of immune 
globulin. In Case 2 illustrating the influence of measles on the course of 
asthma, the child suffered with a severe reaction: to his measles, but during the 
period of intense eruption his chest was clear and there were no symptoms 
of asthma. 

In Cases 7 and 8 illustrating eezema influenced by chickenpox, one child 
suffered a severe infection with chickenpox while the other child had only a 
mild infeetion. These cases serve to illustrate that severity of the infection 
is not the influencing factor. With the acute infectious processes, regardless 
of the intensity of the infection, allergy will improve, while in the upper 


respiratory infections, allergy is aggravated at the peak of the infection. Here 
again, severity of the infection is not the determining factor. This would seem 
to indieate that the nature of the infection is the influencing factor rather than 


degree of infection. 

The contention that fever is the determining factor when allergy im- 
proves during the course of an acute infectious process can be disclaimed by 
the same argument. During the course of the diseases mentioned in associ- 
ation with pattern 1, clinical allergy will improve without regard to the degree 
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of fever while in severe upper respiratory infections accompanied by high 
temperatures, even up to 104° or 105° F., the allergy may be aggravated. 
Fever may be a manifestation of an allergic response as is observed in serum 
sickness, the classical example of the acute allergic reaction or as has been 
more recently observed in penicillin reactions. 

There is a difference in the immunologic responses in the two groups 
of infections as is evidenced by the fact that the first group ealls forth a 
leucopenia or lymphocytosis in the blood picture, while the second group 
evokes a polymorphonuclear leucocytiec response. The first group usually 
confers an immunity after a single infection while the second group confers 
no immunity. This immunologie difference between the two groups of infee- 
tions is consistent with the observations reported by Bunting® and also Ehrich 
and Harris. These investigators state, ‘‘That the polymorphonuclear leuko- 
eyte does not play a part in antitoxie immunity seems to be indicated by a 
series of clinical observations which have been summarized in a general law 
of pathology to the effect that no disease which runs its course with a neu- 
trophile leucocytosis is followed by lasting immunity. A high lymphocyte- 
monocyte ratio suggests resistance.’’ 

The aggravation of the allergic state by an infectious process as evidenced 
by the onset of the first attack of asthma is well recorded in the literature. 
Practically every modern text on either pediatries or allergy cites the infee- 
tious processes as precursors in the onset of asthma and emphasizes the fre- 
queney of pertussis as an exciting agent. 

In a study on the incidence and significance of various diseases and in- 
fections in asthma in children, Peshkin' pointed out the frequeney of associa- 
tion of pertussis and measles with the onset of asthma. Walzer’ states that 
among the common contagious diseases of childhood involving the respiratory 
tract, pertussis out-strips all others as an etiologic factor in asthma. Walzer 
also reports that a number of nonsensitive middle-aged asthmaties dated the 
onset of their asthma to the influenza epidemics of the last decade. Bray® 
observes that at least one out of each three cases of asthma that one sees will 
assign the onset to some infectious disease, and whooping cough and pneu- 
monia are by far the commonest. Dienes® states that no doubt at times 
certain changes oceur which predispose to sensitiveness. During infections 
such as whooping cough, that part of the system which makes antibodies is 
much more irritable. He believes that sensitiveness frequently follows infee- 
tions. Rackemann‘ reported a similar attitude when he states that an acute 
infection irritates that part of the system which makes antibodies. Asthma 
may often begin after whooping cough, measles, or other acute infections. 
In reporting on prophylaxis in allergy, Ratner’® also emphasizes the impor- 
tance of measles and pertussis in antedating asthma. In a discussion on the 
etiology of asthma, Tuft": indicates the frequency of a history of pneumonia, 
influenza, or pertussis prior to the onset of the initial asthmatic attack. In 
his text Allergy in Theory and Practice, Cooke’ expresses the opinion that, ‘‘A 
clinical history of an acute infection especially measles, pneumonia, influenza, 
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or bronchitis as the precursor of an allergy is obtained too frequently to be 
overlooked or to be rejected as of no moment. Infection as provocative of an 
allergy but not specifically and causally related to that allergy is an idea that 
must be investigated further.’’ Cooke’s statement is very pertinent. The in- 
fectious processes may not only play a definite role in the causation of elin- 
ical allergy but as illustrated by pattern 1 may have a distinct influence upon 
the course of the allergy. The occurrence of clinical allergy following an 
acute infectious disease is only one phase of the interplay between allergy and 
the acute infectious processes. The influence of the infectious processes upon 
the course of allergy raises many problems for investigation. Why is the 
alteration in the pattern of the allergie state by the infectious processes not a 
constant manifestation? In some eases the aggravation of the allergic state 
during the period of invasion may be observed with no reerudescence during 
or following convalescence. On the other hand, the exacerbation of clinical 
allergy following an acute infectious process may occur without any apparent 
influence upon the allergy during the phase of invasion. That this clinical ob- 
servation is not uncommon is implied by the literature which frequently men- 
tions the acute infectious processes as precursors of clinical allergy. The only 
constant observation is the improvement of the allergie state during the 
fastigium of the infectious diseases. Correlation of these clinical observations 
with immunologic studies would no doubt reveal the answers to some of these 
clinical phenomena. 

The aggravation of the allergie state by the acute respiratory infections 
is generally accepted in pediatrie practice and is cited frequently in the lit- 
erature by observers reporting on infection in allergy. The allergy is most 
severe at the peak of aeute infection. The allergic symptoms in association 
with this type of infection do not respond to the usual medical management 
for allergy. The best response is observed following the use of antibiotics, 
either sulfonamides or penicillin. As the infection subsides, the symptoms of 


allergy improve without any specifie therapy directed toward the allergy. 


CASE REPORTS 


Case 1.—M. S., a 14-month-old male child, was first seen on Jan. 20, 1948, 
with a complaint of generalized eezema. The eruption first appeared on the 
malar eminences a few days after birth. The rash became progressively worse 
involving both cheeks and the bends of the arms and legs, and soon after, the 
entire body was involved. The eruption was perennial showing no period of 
remission or improvement in any season of the year. 

On physical examination the child had a temperature of 101° F. rectally. 
The development was good. The anterior fontanel was closed but the nutri- 
tion was very poor. All the symptoms were negative except the findings of 
the nose and skin. The nasal mucosa was pale and boggy and the turbinates 
were markedly edematous. There was a thin mucoid discharge on the floor of 
the nose. The skin of the entire body showed some involvement by an 
erythematous, dry, scaly eruption with a marked degree of secondary infee- 
tion, follieulitis, and serateh marks. Over the sealp there was considerable 
dry exudate; itching was intense. All the superficial lymph nodes (cervical, 
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axillary, inguinal) were enlarged and doughy. A blood count at this time 
showed hemoglobin 69 per cent, erythrocytes 4,360,000, leucocytes 25,000 with 
60 per cent neutrophiles of which 52 were segmented, 29 per cent lymphocytes, 
9 per cent monocytes, and 2 per cent eosinophiles. 

Because of the marked infection, testing was delayed and treatment was 
direeted against the secondary infection. Soaks in a solution of magnesium 
sulfate were instituted and 100,000 units of penicillin were administered every 
eight hours. The secondary infection subsided and the lymph nodes receded. 
The general condition of the skin showed a marked improvement. The torso 
was almost entirely clear and lesions of a nonexudative eczema were limited 
to the extremities particularly the flexural surfaces. The child was tested and 
was found extremely reactive to all the important environmental factors. 
In view of these findings the child was placed on a full diet with strict en- 
vironmental control and treatment with an epidermal antigen. By March 12, 
1948, the child’s skin was completely clear, the lymph nodes had receded, 
nutrition had improved, and the child’s well-being was excellent. 

On March 24, 1948, the child was exposed to measles. One week later, 
Mareh 31, he received human immune globulin. April 1, the child again 
showed a few small eezematous lesions in the flexural folds of the arms and 
legs. On April 4, the child experienced his first attack of asthma which re- 
sponded to adrenalin. On the following day, his temperature rose to 101° F. 
rectally. On April 7, his temperature rose to 103.5° F. reetally and the ex- 
anthem of measles appeared. With the appearance of the rash the eczema 
cleared. There were no chest findings. On April 9, the child was fever-free. 
The evening of the same day the rash of eczema recurred on the face, arms, 
back of the neck, and the shoulders. When seen on June 17, the skin was 
entirely clear except for a few small excoriated lesions in the bends of the 
forearms. On August 12, the skin was entirely clear. 


Note: This case illustrates the influence of measles in the course of al- 
lergy. The child experienced his first asthma with invasion of his measles. 
The eezema recurred at the same phase of the infection, cleared with the rash, 
and then recurred with convalescence. The influence on the allergy occurred 
although the child had a very mild ease of measles. 


Case 2.—L. J., a 4-vear-old child, was first seen on Aug. 4, 1947, with a 
complaint of eczema and asthma. The eczema appeared shortly after birth, 
involving the flexural surfaces of the arms and legs and the buttocks and had 
never cleared since its first appearance. There were no seasonal variations. 

In April, 1945, the child had his first attack of asthma. The asthmatic 
attacks were preceded by itching of the nose, sneezing, and a watery dis- 
charge, followed by coughing and wheezing of two days’ duration. The 
asthma was worse in the summer, but the cough was a perennial symptom. 

On physical examination, the nasal mucosa was very pale and boggy, and 
the turbinates were edematous. There was a clear mucoid discharge on the 
floor of the nose. The tonsils were moderately enlarged and pale. There was 
no lymphoid studding of the postpharyngeal wall. The uvula was edematous 
and there was considerable postnasal drip. The cervical nodes were not en- 
larged. The chest was symmetrical. Movements were free and equal. On 
auscultation the breath sounds were harsh in character with prolongation of 
the expiratory phase. There were numerous coarse rhonchi intermingled with 
sonorous and sibilant rales. The heart was negative. The skin showed a dry, 
scaly, erythematous eruption with scratch marks limited to the flexural sur- 
faces of the extremities. A nasal smear was positive for eosinophiles and pus 
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cells. On intradermal testing, the child reacted strongly to many important 
foods, the common environmental factors, and all the important pollens of 
Southern California. The child was managed by a strict environmental con- 
trol, omission of the important food factors, and rotation of the diet com- 
bined with treatment with a pollen antigen which he started on Nov. 5, 1947. 
By Feb. 26, 1948, the child showed a definite improvement. The eczema 
cleared and he suffered only an oceasional mild asthmatie attack. Between 
attacks the chest was clear. On June 23, 1948, the child was exposed to 
measles. On July 1, examination of the chest revealed a few rhonchi and 
sibilant rales. He was given 2 ¢.c. of immune globulin. On July 7, the child 
had an attack of severe asthma which responded only temporarily to 0.4 c.e. 
of adrenalin. Koplik spots were observed on the buccal mucosa. On July 9, 
the child’s temperature rose to 104° F. rectally. The exanthem of measles 
appeared. With the appearance of the rash the chest cleared and remained 
clear throughout the period of the acute illness. As the rash cleared, the 
chest findings and respiratory symptoms recurred. The eczema, which had 
cleared, recurred and was of greater intensity than at the time of the child’s 
first observation in August, 1947. Under continued allergy management both 
the pulmonary symptoms and the eczema showed improvement. 

Note: This ease illustrates the influence of measles on the course of asthma. 
In this case, the measles was severe as contrasted with the illness in Case 1. 


Case 3.—C. S., a T7-year-old female child, was first seen on Dee. 12, 1946, 
with a complaint of asthma. The history dated back to the age of 2 years 
when the child suffered with frequent head ‘‘colds,’’ with a running and 
blocked nose accompanied by a paroxysmal cough lasting for several weeks at 
a time. In 1944, the patient had a tonsillectomy and adenoidectomy follow- 
ing which there was an improvement in symptoms for three months, after 
which period the cough returned. In April, 1946, the first wheezing was 
noted. This was accompanied by cough, difficult and rapid breathing with 
an elevation in temperature. Attacks occurred about every month lasting 
for three days and were usually nocturnal in character. For two weeks prior 
to the time of her first visit the child had asthmatie attacks every night and 
was comparatively free from symptoms during the day. On December 10 and 
11, 1946, the child suffered with asthmatic symptoms which occurred both 
day and night. All attacks were preceded by a blocked nose and a dry cough. 

On physical examination the child was well developed and fairly well 
nourished. The conjunctivae were injected. The nasal mucosa presented a 
bluish pallor; the turbinates were very edematous producing obstruction on 
both sides of the nose. The tonsils were absent. There was no regrowth of 
the lymphoid tissue. There was no cervical adenopathy. The chest presented 
no deformities. Respiratory movements were normal. Resonance was not im- 
paired and on auscultation many coarse and sibilant rales were heard both 
anteriorly and posteriorly. Expiration was prolonged. The heart, abdomen, 
and skin were negative. A nasal smear was positive for eosinophiles. 

On intradermal testing the child reacted to all the important environ- 
mental factors and the common local pollens. Management consisted of en- 
vironmental control and treatment with both a pollen and an epidermal anti- 
gen which were started on Jan. 21, 1947. The response was good; the child’s 
symptoms were controlled. The child was free from asthma until March 26, 
1947, when she developed an acute attack of asthma lasting for three days 
after playing with a dog and rabbits. Her symptoms were again under control 
by removing the environmental factors. The child was symptom-free until 
May 21, 1948, when she developed acute asthma which did not respond to the 
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usual medical management (saturated solution of potassium iodide, ephedrine 
hydrochloride, theophylline, ephedrine, phenobarbital combined, and adrenalin 
hydrochloride 1-1,000). On May 28, 1948, the child had a temperature of 
101° F. orally. At that time Koplik spots were observed on the buccal mu- 
cosa. The child had a harassing cough and had difficulty in breathing. Ex- 
amination of the chest revealed scattered rhonchi and sibilant rales distributed 
both anteriorly and posteriorly throughout both lung fields. Expiration was 
prolonged. The symptoms showed a marked response to 0.4 ¢.c. of adrenalin 
but recurred within a few hours. On May 29, 1948, the exanthem of measles 
appeared and with the appearance of the rash the respiratory symptoms im- 
proved and the chest showed clearing. The chest remained clear for one week 
after the rash faded when the asthma recurred with coughing, labored respira- 
tion, recurring rhonchi, and wheezes. Since her measles, the child suffered 
intermittent asthma until Oct. 8, 1948, when she again showed improvement. 
Her asthma was again under control. 

Note: This ease illustrates the influence of measles on the course of 
asthma. Recrudescence does not always coincide with clinical convalescence. 
In this case asthma recurred one week after recovery from measles. 


Case 4.—L. T., a female child 6 years of age, was first seen in the Allergy 
Clinie of the children’s Hospital on May 21, 1948, with a complaint of asthma 
since the age of 2 years. There was a history of eczema in early infancy which 
persisted until 2 years of age. The first asthma occurred almost immediately 
after the eczema cleared. The attacks of asthma which were characterized by 
labored respiration, coughing, and wheezing were about three days in dura- 
tion, and were ushered in by running nose, sneezing, and coughing. The at- 
tacks were relieved by adrenalin. During the interval between the asthmatic 
attacks, the child suffered with sneezing in the morning, a running nose, and a 
loose productive cough which was worse at night. In February, 1948, the patient 
was hospitalized with a diagnosis of ‘‘bronchopneumonia’’ and asthma which 
responded to hydration and penicillin. Two weeks prior to the first clinic 
visit, the child had chickenpox with complete disappearance of her symptoms 
of allergy during the period of eruption with recurrence of asthma one week 
after convalescence. On physical examination the child was well developed, 
but poorly nourished. The palpebral conjunctivae were granular and pale. 
The nasal mucosa was pale and boggy. There was considerable mucoid dis- 
charge. The chest was symmetrical and the movements were free. The lungs 
were filled with coarse rhonchi and asthmatic wheezes. No dyspnea was ob- 
served. The heart, abdomen, and skin were negative. A diagnosis of asthma 
and allergic rhinitis was made. 

The child was submitted to routine skin testing. On June 28, 1948, during 
the period of testing, the child developed a temperature of 100.4° F. rectally 
and showed a macular eruption of the pharynx with Koplik spots on the bue- 
cal mucosa with seattered rhonchi and squeaks throughout the chest. On 
July 1, the child developed an exanthem of measles simultaneously with which 
the respiratory symptoms improved, the lungs became clear and remained 
clear for two weeks after convalescence when the asthma recurred with at- 
tacks occurring practically every night. The lungs were constantly filled with 
rhonchi and asthmatic squeaks. 

On July 22, 1948, skin tests were resumed. The child reacted strongly 
to intradermal tests with the environmental factors. Accordingly, environ- 
mental control was outlined and an epidermal antigen was started on Aug. 19, 
1948. The child reacted with asthma to even doses of .05 ¢.c. of a 1:500,000 
dilution. Intradermal therapy was started. Treatment was commenced with 
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.025 e.e. of 1:500,000 dilution intradermally increasing gradually by weekly 
intervals to 0.1 ¢.e. of 1:500,000 dilution. When the child reached a level of 
0.1 e.e. of 1:500,000 dilution intradermally the child showed control of her 
asthma. 


Note: This ease illustrates the influence of both chickenpox and. measles 
on the course of asthma. The child was symptom-free for two weeks after 
recovery from measles; when asthma recurred it was more severe and more 
constant than prior to the measles. 


Case 5.—R. B., a 10-year-old male child, first attended the Allergy Clinic 
on April 12, 1948. The patient was a very mild spastic, mentally-retarded 
child with congenital heart disease. During the first year of life he suffered 
a mild eezema following which he developed a severe allergic rhinitis which 
was perennial in character. In August, 1948, the patient developed measles 
which was preceded by an aggravation of the nasal symptoms producing al- 
most complete nasal obstruction. During the period of the exanthem he was 
able to breath freely through his nose which he had been unable to do for 
several years. One week following the measles the nose again became blocked 
with a severe allergic rhinitis. Skin testing revealed significant reactions to 
environmental factors. 

Note: This ease demonstrates the influence of measles upon the course of 
allergic rhinitis. 


Case 6.—J. C., a male child 64% years of age, was first seen on July 9, 
1946, with a complaint of asthma since 2 years of age. Following the onset 
of the asthma, the child had attacks about every two or three months of two 
to three days’ duration. The attacks were characterized by sneezing, run- 
ning nose, coughing, wheezing, and labored respiration. The symptoms were 
perennial with no seasonal changes. 

He suffered itching of the eyes and injection of the conjunctiva. The 
nose was stopped perennially and was accompanied by itching, sneezing, and 
a clear mucoid discharge. He was subject to occasional upper respiratory in- 
feetions with swelling of the cervical glands. 

On physical examination the child was well developed and fairly well 
nourished. There was sealing of the palpebral margins and granulation of the 
palpebral conjunctiva. The nasal mucosa was pale and boggy with consider- 
able mucoid discharge. The tonsils were small. The postpharyngeal wall 
showed a moderate degree of lymphoid studding. There were enlarged cervical 
nodes bilaterally. Examination of the lungs revealed normal breath sounds 
with a few coarse rhonchi scattered over both sides. Otherwise the physical 
examination was negative. 

On intradermal testing, the patient reacted strongly to pollens and en- 
vironmental factors and a few foods—cow’s milk Casein, string beans, banana, 
and peanuts. 

During the winter of 1947, the child was treated with a pollen antigen, 
strict environmental control, and elimination of the positive food factors. 
During this period he suffered with repeated attacks of upper respiratory in- 
fections accompanied by temperatures of 101° F. to 103° F. orally. During 
the infection, the cervical nodes became swollen and the child suffered with 
severe asthma. The asthma responded only temporarily to adrenalin (0.4 c.c. 
1:1,000 adrenalin hydrochloride) but showed a good response to treatment 
with the antibiotics. 

After Feb. 24, 1947, he had no upper respiratory infections, but the 
cervical nodes remained large. Attacks of asthma occurred less frequently. 
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Between May 26 and June 25, 1947, he was entirely free from asthma. On 
June 7, 1947, a tonsillectomy and adenoidectomy were performed. Following 
surgery the child showed a marked improvement—his appetite increased, his 
nutrition improved, and by Oct. 24, 1947, he showed a gain of 11 pounds in 
weight. He was free of asthma until October 27, when he again developed 
intermittent attacks of asthma which failed to respond to the usual medica- 
tion. Coughing became paroxysmal, was worse at night, and was accom- 
panied by flushing of the face and vomiting. Between November 10 and 
November 26, the paroxysmal nature of the cough became more evident but 
the chest was clear and the child suffered no asthma. On November 10 a blood 
count revealed 34,750 leucocytes of which 74 per cent were lymphocytes. On 
November 26, the count was still 17,100 leucocytes with a definite increase in 
lymphocytes. By December 19, the paroxysmal cough had subsided. 

On Jan. 15, 1948, the child complained of paroxysms of sneezing with 
slight fullness of the nose. On physical examination the nasal mucosa, which 
during the period of the paroxysmal cough appeared normal, now presented a 
pale boggy appearance with considerable mucoid discharge. Examination 
of the lungs revealed seattered wheezes but there was no dyspnea. From that 
date the child suffered a recurrence of his asthma. 

Note: This case illustrates the influence of pertussis upon the course of 
asthma. Although the child had severe paroxysms of cough, the chest re- 
mained clear during the height of the infection. 


Case 7.—R. D., a male child 4 years of age, was first seen on Jan. 9, 1946, 
with a history of eczema since 314 months of age. The eruption was erythem- 
atous, scaly, and exudative with intense itching involving the face and en- 
tire body but most intense on the arms and legs especially the flexural folds 
of the arms and legs. The rash was perennial with no periods of remission. 
There was no history of wheezing but there was some sneezing and itching 
of the nose. 

On intradermal testing the child reacted chiefly to the environmental 
factors. Under environmental control and treatment with an epidermal anti- 
gen, the eczema cleared by April 26, 1946. The skin remained clear until 
Dee. 18, 1947, when the eczema recurred on the extremities. Ten days later, 
the child developed a temperature of 100.8° F. rectally. The eczema cleared 
and lesions of chickenpox appeared. On Jan. 8, 1948, the chickenpox started 
clearing and five days later, eczema recurred involving the extremities accom- 
panied by intense itehing. 

Note: This case illustrates the influence of chickenpox on the course of 
eezema. The illness with chickenpox was mild. Temperature was never over 
100.8° F. rectally, and the eruption was of moderate degree. 


CasE 8.—W. D., a male child aged 14 months, was first seen on Nov. 17, 
1947, with eczema involving the legs and arms, flexural folds of all extremities, 
and the face. Eruption was dry, scaly, nonexudative, and very itchy. Ex- 
cept for nasal itching there were no respiratory complaints. During the 
winter of 1947 he had some mild wheezing and cough and also six upper 
respiratory episodes without fever which were diagnosed as allergic rhinitis. 

The child was tested and reacted chiefly to the environmental factors. 
He was placed on strict environmental control and treatment with an epi- 
dermal antigen with a good response of his skin condition. On Dee. 17, 1947, 
the eezema became aggravated presenting for the first time considerable ex- 
udate, crusting, pustules, and edema. He failed to respond to routine man- 
agement. On December 28, the child developed a temperature of 103° F. 
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.025 e.e. of 1:500,000 dilution intradermally increasing gradually by weekly 
intervals to 0.1 e.e. of 1:500,000 dilution. When the child reached a level of 
0.1 e.c. of 1:500,000 dilution intradermally the child showed control of her 
asthma. 


Note: This ease illustrates the influence of both chickenpox and. measles 
on the course of asthma. The child was symptom-free for two weeks after 
recovery from measles; when asthma recurred it was more severe and more 
constant than prior to the measles. 


Case 5.—R. B., a 10-year-old male child, first attended the Allergy Clinic 
on April 12, 1948. The patient was a very mild spastic, mentally-retarded 
child with congenital heart disease. During the first year of life he suffered 
a mild eezema following which he developed a severe allergic rhinitis which 
was perennial in character. In August, 1948, the patient developed measles 
which was preceded by an aggravation of the nasal symptoms producing al- 
most complete nasal obstruction. During the period of the exanthem he was 
able to breath freely through his nose which he had been unable to do for 
several years. One week following the measles the nose again became blocked 
with a severe allergic rhinitis. Skin testing revealed significant reactions to 
environmental factors. 

Note: This ease demonstrates the influence of measles upon the course of 
allergic rhinitis. 


Case 6—J. C., a male child 6% years of age, was first seen on July 9, 
1946, with a complaint of asthma since 2 years of age. Following the onset 
of the asthma, the child had attacks about every two or three months of two 
to three days’ duration. The attacks were characterized by sneezing, run- 
ning nose, coughing, wheezing, and labored respiration. The symptoms were 
perennial with no seasonal changes. 

He suffered itching of the eyes and injection of the conjunctiva. The 
nose was stopped perennially and was accompanied by itching, sneezing, and 
a clear mucoid discharge. He was subject to occasional upper respiratory in- 
feetions with swelling of the cervical glands. 

On physical examination the child was well developed and fairly well 
nourished. There was sealing of the palpebral margins and granulation of the 
palpebral conjunctiva. The nasal mucosa was pale and boggy with consider- 
able mucoid discharge. The tonsils were small. The postpharyngeal wall 
showed a moderate degree of lymphoid studding. There were enlarged cervical 
nodes bilaterally. Examination of the lungs revealed normal breath sounds 
with a few coarse rhonchi seattered over both sides. Otherwise the physical 
examination was negative. 

On intradermal testing, the patient reacted strongly to pollens and en- 
vironmental factors and a few foods—cow’s milk Casein, string beans, banana, 
and peanuts. 

During the winter of 1947, the child was treated with a pollen antigen, 
strict environmental control, and elimination of the positive food factors. 
During this period he suffered with repeated attacks of upper respiratory in- 
fections accompanied by temperatures of 101° F. to 103° F. orally. During 
the infection, the cervical nodes became swollen and the child suffered with 
severe asthma. The asthma responded only temporarily to adrenalin (0.4 e.c. 
1:1,000 adrenalin hydrochloride) but showed a good response to treatment 
with the antibiotics. 

After Feb. 24, 1947, he had no upper respiratory infections, but the 
cervical nodes remained large. Attacks of asthma occurred less frequently. 
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Between May 26 and June 23, 1947, he was entirely free from asthma. On 
June 7, 1947, a tonsillectomy and adenoidectomy were performed. Following 
surgery the child showed a marked improvement—his appetite increased, his 
nutrition improved, and by Oct. 24, 1947, he showed a gain of 11 pounds in 
weight. He was free of asthma until October 27, when he again developed 
intermittent attacks of asthma which failed to respond to the usual medica- 
tion. Coughing became paroxysmal, was worse at night, and was accom- 
panied by flushing of the face and vomiting. Between November 10 and 
November 26, the paroxysmal nature of the cough became more evident but 
the chest was clear and the child suffered no asthma. On November 10 a blood 
count revealed 34,750 leucocytes of which 74 per cent were lymphocytes. On 
November 26, the count was still 17,100 leucocytes with a definite increase in 
lymphocytes. By December 19, the paroxysmal cough had subsided. 

On Jan. 15, 1948, the child complained of paroxysms of sneezing with 
slight fullness of the nose. On physical examination the nasal mucosa, which 
during the period of thé paroxysmal cough appeared normal, now presented a 
pale boggy appearance with considerable mucoid discharge. Examination 
of the lungs revealed seattered wheezes but there was no dyspnea. From that 
date the child suffered a recurrence of his asthma. 


Note: This case illustrates the influence of pertussis upon the course of 
asthma. Although the child had severe paroxysms of cough, the chest re- 
mained clear during the height of the infection. 


Case 7.—R. D., a male child 4 years of age, was first seen on Jan. 9, 1946, 
with a history of eczema since 3144 months of age. The eruption was erythem- 
atous, scaly, and exudative with intense itching involving the face and en- 
tire body but most intense on the arms and legs especially the flexural folds 
of the arms and legs. The rash was perennial with no periods of remission. 
There was no history of wheezing but there was some sneezing and itching 
of the nose. 

On intradermal testing the child reacted chiefly to the environmental 
factors. Under enviroiimental control and treatment with an epidermal anti- 
gen, the eczema cleared by April 26, 1946. The skin remained clear until 
Dee. 18, 1947, when the eczema recurred on the extremities. Ten days later, 
the child developed a temperature of 100.8° F. rectally. The eezema cleared 
and lesions of chickenpox appeared. On Jan. 8, 1948, the chickenpox started 
clearing and five days later, eczema recurred involving the extremities accom- 
panied by intense itching. 

Note: This ease illustrates the influence of chickenpox on the course of 
eezema. The illness with chickenpox was mild. Temperature was never over 
100.8° F. rectally, and the eruption was of moderate degree. 


CasE 8—W. D., a male child aged 14 months, was first seen on Nov. 17, 
1947, with eczema involving the legs and arms, flexural folds of all extremities, 
and the face. Eruption was dry, scaly, nonexudative, and very itchy. Ex- 
cept for nasal itching there were no respiratory complaints. During the 
winter of 1947 he had some mild wheezing and cough and also six upper 
respiratory episodes without fever which were diagnosed as allergic rhinitis. 

The child was tested and reacted chiefly to the environmental factors. 
He was placed on strict environmental control and treatment with an epi- 
dermal antigen with a good response of his skin condition. On Dee. 17, 1947, 
the eczema became aggravated presenting for the first time considerable ex- 
udate, crusting, pustules, and edema. He failed to respond to routine man- 
agement. On December 28, the child developed a temperature of 103° F. 











556 THE JOURNAL OF PEDIATRICS 


rectally. The eezema was practically entirely clear and lesions of chickenpox 
appeared. Then there was intense itching of the lesions of chickenpox. On 
Jan. 5, 1948, the chickenpox cleared immediately following which the eezema 
recurred and presented a degree of severity equaling that just prior to the 
establishment of the chickenpox. 

Note: This ease illustrates the influence of chickenpox on the course of 
eczema. In contrast with Case 7, this child suffered a severe chickenpox with 
temperature elevated to 103° F. reetally and a very diffuse eruption of chick- 
enpox. Cases 7 and 8 demonstrate that severity of infection is not the de- 
termining factor in influencing allergy. 


Case 9.—B. B., a 4-year-old female child, was first seen on Feb. 10, 1947, 
with a complaint of nasal itching, sneezing, and constant mucoid discharge. 
For a month preceding her initial visit, the child suffered redness and itching 
of the eyes. The symptoms were perennial with definite seasonal exacerba- 
tions beginning in April and continuing in July and then recurring in Sep- 
tember. 

On physical examination the conjunetivae were injected. The nasal 
mucosa was pale with turgescence. The turbinates were edematous. The 
tonsils were moderately enlarged but smooth. The uvula was edematous. 
There was considerable postnasal drip. Heart, lungs, abdomen, and skin were 
negative. A nasal smear showed a moderate number of eosinophiles and pus 
cells. On intradermal skin testing, the child showed strong reactions to 
chicken and goose feathers, cattle and dog hair, and house dust, as well as the 
important loeal pollens. Environmental control was advised and treatment in- 
stituted with a pollen antigen. 

The child showed excellent control of her symptoms to the above man- 
agement. Beginning on Feb. 22, 1948, the child developed severe symptoms 
of allergic rhinitis with nasal itching, considerable stoppage, and mucoid 
discharge. The lesions of chickenpox appeared. During the acute stage of 
the infection which lasted three days with ter »cratures between 102° F. and 
102.6° F. reetally, the child was free of nasa’ symptoms. During the con- 
valescence from chickenpox the nasal symptoms recurred accompanied by 
a cough. At this time her chest was clear but the nose presented a typical 
picture of allergie rhinitis. 

Note: This ease illustrates the influence of chickenpox on the course of 
allergic rhinitis. In this ease the chickenpox was mild. 


Case 10.—R. F., a male child 7 years of age, first attended the Allergy 
Clinie at the Los Angeles Children’s Hospital on Oct. 8, 1948, with a history 
of measles and chickenpox at 18 months and the onset of eezema, asthma, and 
allergic rhinitis at 2 years of age. All the symptoms were perennial showing 
no seasonal variations. At the age of 6 years, the child developed mumps 
with severe asthma preceding and following the parotid swelling, but was 
symptom-free during the parotid swelling. The eczema which had cleared 
since 5 years of age was uninfluenced by the parotitis. 

Note: This case illustrates the influence of mumps on the course of asthma 
producing the typical pattern indicated in Fig. 1. 


Case 11—B. H., a female child 16 months of age, suffered with a mild 
allergic rhinitis since 3 months of age. She suffered frequent attacks of sneez- 
ing, itching, with clear watery discharge. The symptoms were perennial 
with no seasonal variations. On physical examination there were no find- 
ings except a very pale edematous nasal mucosa with edema of the turbinates 
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and a clear mucoid discharge. On testing the child showed positive reactions 
to all the important environmental factors. She was treated with an epi- 
dermal antigen plus strict environmental control to which she showed a good 
response. 

On Feb. 23, 1948, she had a recurrence of her nasal symptoms which per- 
sisted until February 27, when the child developed a temperature of 103° F. 
rectally with complete disappearance of nasal complaints. The temperature 
fluctuated between 103° F. and 104° F. rectally for four days. During this 
period the physical examination was essentially negative. The nose was clear. 
On March 1, her temperature dropped suddenly following which she developed 
a generalized fine macular morbiliform rash. A diagnosis of roseola infantum 
was made. A blood count done during the course of the acute illness was as 
follows: Erythrocytes 6,960,000, hemoglobin 74 per cent or 12.7 Gm., leucocytes 
3,000 with polymorphonuclear leucocytes 26 per cent, lymphocytes 78 per cent, 
and monocytes 4 per cent. 

On March 3, 1948, the symptoms of allergic rhinitis recurred. On exam- 
ination the nasal mucosa was again pale and boggy and the turbinates were 
edematous. There was considerable thick grayish mucoid discharge on the 
floor of the nose. With continued therapy, the child’s symptoms were again 
brought under control. 

Note: This case illustrates the influence of roseola infantum on the course 
of allergic rhinitis. The writer has observed the same influence by roseola 
infantum on the course of allergic dermatitis (eczema). 


SUMMARY 


1. An acute infection in an allergic child may produce one of two patterns 


for the allergy depending upon the nature of the infection. 
2. The first pattern is observed in association with pertussis and the viral 
infections including measles, chickenpox, mumps, Kaposi’s disease, and epi- 


demic virus infections. 

3. The second pattern is observed in association with upper respiratory in- 
fections accompanied by a polymorphonuclear leucocytosis. 

4. The group of diseases which produce the first pattern usually confer 
an active immunity after a single attack and their blood picture is a leuco- 
penia, with the exception of pertussis which evokes a lymphocytosis. The in- 
fections which produce the second pattern confer no immunity and eall forth 
a polymorphonuclear leucocytosis. 

5. The improvement in clinical allergy by the one group of infection and 
the aggravation of clinical allergy by the second type of infection may suggest 
some studies in immunology to explain the variation in the allergic response. 
Such observations may help clarify the interrelationship between infection 
and allergy and reveal data explaining the underlying mechanisms. 
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HYALURONIDASE IN PEDIATRICS 


JOSEPH SCHWARTZMAN, M.D. 
New York, N. Y. 

NE of the newer products that has given promise as a therapeutic agent 
O is hyaluronidase.* This was first described as a spreading factor’? in 
1929 and later identified as a mucolytic enzyme.** It has been obtained from 
numerous sources including bacteria, bee, snake, and spider venoms, leech 
extracts, spermatozoa, and mammalian testes. 

Observations regarding its role in infection and fertilization have been 
formulated. Now its place in increasing fluid absorption is being investigated. 
The latter action has been explained by the fact that hyaluronidase is a muco- 
lytie enzyme*® which acts on and depolymerizes the mucopolysaccharide, hy- 
aluronie acid. This is the gel present in the ground substance of connective 
tissue and acts as a tissue barrier to fluid diffusion. 

With the aid of this enzyme, it has been shown’ that fluid absorption could 
be increased twelvefold. In our recent report,® it was demonstrated that ab- 
sorption was facilitated by a multiple varying from five to fourteen. The solu- 
tions used varied from normal saline, glucose in saline, Hartmann’s and 
Ringer’s solutions, to penicillin, streptomycin, adrenalin, and procaine, and 
the results were consistent throughout. Hyaluronidase was also tested on 
patients with various acute infections with elevated temperatures, and on 
those with allergies and with rheumatie fever, but its effect remained un- 
changed. 

To determine its range of safety, six individuals were studied from the 
standpoint of its effect on urine, urine excretion, blood count, sedimentation 
rate, cholesterol, phosphorus, phosphatase, proteins, urea N, creatinine, sugar, 
icteric index, van den Bergh, and cephalin flocculation. In addition, sixteen 
other cases were studied in their relation to urinary and cephalin flocculation 
changes after daily injections of the enzyme. As far as could be determined,* 
no detectable alteration in body physiology was observed. 

Skin-testing for allergic manifestations was done with the first of the 
products obtained, and of seventy-nine children, seven were sensitive, while 


of twenty-nine adults, three were positive. At that point,’ it was felt that im- 


purities in the product might be an explanation for this. 

With our second product, there were only eight positives out of 475 eases, 
and when 122 (ineluding seven of the previous allergies) were retested one 
month later, only two remained sensitive. The following month, only one 
positive was noted, and three months later out of forty that were rechecked 
(ineluding the previous positive) not one allergic reaction was obtained. 


From the Department of Pediatrics of the New York Medical College, Flower-Fifth 
Avenue Hospitals, and the Metropolitan Hospital. 

Presented at the 2ist Graduate Fortnight of the New York Academy of Medicine. 

*Hyaluronidase was supplied through the courtesy of Dr. Irwin G. Winter, Director of 
Clinical Research of G. D. Searle Co., Chicago, Il. 
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Recently a more highly purified product was received and to date 105 
adults and 158 children have been skin-tested with only one child revealing 
an allergic response. This child was negative one month before and now is 
sensitive to both an intradermal and subeutaneous test. 

Conjunctival tests were performed on forty infants under 1 year of age, 
on eleven children from 4 to 12 years (including the previous positive re- 
actor), and on fourteen adults. Not one sensitivity was observed with read- 
ings at fifteen and thirty minutes and also at one and twenty-four hours. 
This interesting result, although not conclusive since it was only noted in one 
ease, indicated that the skin test appeared to be more sensitive than the eye 
test 

In summarizing these results (Tables I and IL), there have been 1,048 
skin tests with twenty-two positives for a 2.1 per cent with the probabilities 
that the figure will be reduced as more tests are done with the latest purifica- 
tion of the product. 


TABLE I. HYALURONIDASE SKIN TESTS 








FIRST GROUP SECONDGROUP —'| THIRDGROUP | ‘TOTALS 
idults 
Number 29 105 134 
Number positive 3 0 3 
Per cent positive 10 0 2.2 
Children 
Number 79 475 112 666 
Number positive 7 8 0 15 
Per cent positive 8.9 1.7 0 2.3 
Tests Repeated 
1 Month 
Children 122 46 168 
Number (Included 7 previous 
positives) 
Number positive 2 1 3 
Per cent positive 1.6 2.2 1.8 
2 Months 
Children 40 40 
Number (Included 2 of previous 


positives) 














Number positive 1 1 
Per cent positive 2.5 2.5 
Vonths 
Children 40 40 
Number (Ineluded previous posi- 
tive) 
Number positive 0 0 
Per cent positive 0 0 
Totals 
Number 108 677 263 1,048 
Number positive 10 11 1 22 
Per cent positive 9.3 1.6 0.4 2.1 
TABLE IT. HYALURONIDASE CONJUNCTIVAL TESTS 

UNDER 1 YR. 4-12 YR. ADULTS TOTAL 
Number 40 11 14 65 
Number positive 0 0 0 0 


Per cent positive 0 0 0 0 
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Once the harmlessness of hyaluronidase was verified, clyses utilizing it 
were started and to date we have used it in fifty cases. Each one received 
from 40 to 320 wg depending directly on the duration and severity of the ease. 
When hyaluronidase was given, the same area could be used with good ab- 
sorption even up to five days. It worked best during the first eclysis with 
gradually diminishing effect as others followed. When given over the medial 
aspect of the thighs, some patients developed edema of the scrotum which 
quickly subsided with the absorption of the fluid. 

In the average case, 250 to 300 ¢.c. of electrolytic solution could be rapidly 
given within eighty minutes when utilizing hyaluronidase and other clyses 
could be given in fairly rapid succession. Previous to its use, a similar clysis 
took 150 to 180 minutes and the area could not be used again for about eight 
hours. Thus its use should result in quicker fluid correction and greater 
amount of fluid absorption per unit of body area. 

In estimating the probable capacity of hyaluronidase, it was found that 
each microgram could take care of from 10 to 50 ¢.c. of electrolyte solution. 
The same area was used for as long as eight days in one ease, but rarely was 
it necessary to continue for that length of time. The needles were kept in 
one position for five days in two cases, four days in six cases, and three days 
in four cases, with the remainder being in place for 1 or 2 days. Since the 
tissue became inflamed around the point of insertion of the needle, after the 
second day in most cases, it was deemed advisable to change its site every 
third day, but the same area could still be used if necessary. 

Inereasing the dose of hyaluronidase did not increase its effect in pro- 
portion to its increment. This was demonstrated in five patients, who were 
each given 150 ¢.c. of 5 per cent glucose in saline in each thigh. The com- 
parison was made between a 20 wg dose on one side and a 40, 80, 100, 200, 
and 300 pg dose, respectively, given on the opposite side. In each one, the 
fluid was run in within one hour and while absorption was complete in sixty 
minutes on the 20 ng side, it took only forty-five minutes on the 40 ug side 
and twenty-five to thirty-minutes on the 80, 100, 200, and 300 yg sides, indicat- 
ing that it would be wasteful and nonbeneficial to inerease the dose above 
80 ug per area per dose. 

In addition, plasma was given subcutaneously in seven cases with gratify- 
ing results. First a volunteer was given 50 ¢.c. of plasma in one thigh and 
another 50 ¢.c. with 20 ng of hyaluronidase in the other. In the latter, indura- 
tion was gone in five minutes, while the former lasted one hour. Following 
that, it was used in six other cases with the observation that it facilitated 
absorption and was even more effective when the plasma was diluted with 
saline in a 1:1 ratio. In one infant with severe diarrhea, a local pocket of 
boggy edematous tissue formed and absorption was delayed. Examination 
revealed a total serum protein of 4.7 per cent. As soon as plasma was given 
intravenously, the fluid absorbed and further elyses were also absorbed with- 
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out any trouble. This case suggested that marked alterations in intracellu- 
lar structure, plus intercellular changes could hinder the absorption despite 


the hyaluronidase. 

Its effect on the administration of subeutaneous or intramuscular blood 
was also studied in three cases. In a l-year-old female infant with malnutri- 
tion and anemia, 100 ¢.c. were given with 20 ng of hyaluronidase in each thigh. 
At a rate of 12 to 16 drops per minute, it was completed in three hours, with 
only slight evidence of swelling and erythema which was gone in two hours. 
In another ease, on the first day blood was given diluted one and one-half 
times with saline, on the second day with equal parts of saline, and on the 
third day undiluted. The hemoglobin rose from 6.6 Gm. to 7.5 Gm. with the 
most noticeable improvement after the whole blood. In the third ease, blood 
was diluted with equal parts of saline and the hemoglobin inereased from 10.5 
Gm. to 12 Gm. It appeared during the administration that when the blood 
was diluted, the hemoglobin did not rise much because the blood volume was 
probably inereased and diluted by the saline; but with undiluted blood, the 
effect was more marked. 

Its effect was also studied in two eases of hydrocephalus with the hope 
that intraventricular instillations would prevent progressive increase in the 
size of the skull. While the circumference did not inerease during its ad- 
ministration, there was only a slight but not a very material decrease. One 
of the patients received 145 »g in ten days and the other 900 zg in sixty days. 
No ill effeets were noted and this would tend to reaffirm the apparent wide 


range of safety of this drug. 


SUMMARY AND CONCLUSION 

1. Hyaluronidase was used subeutaneously in sixty eases, of which fifty 
were with electrolytes, seven with plasma, and three with blood. 

2. It definitely facilitated absorption in all cases. 

3. Its effeet on intraventricular fluid in hydrocephalus was indefinite and 
requires further investigation, but the dosages used proved the drug’s relative 
lack of toxicity. 

4. Skin-testing only revealed a 2.1 per cent of sensitivity, with the per- 
centage decreasing as more purified products were used. Furthermore, only 
one child had apparently acquired sensitivity to the product when rechecked, 
while seven allergies became nonsensitive after three months. 

5. Conjunctival testing has failed to reveal any reaction to date but ap- 
pears to be inferior to skin-testing for this product. 

6. In view of its demonstrated harmlessness, and because of its apparent 
effectiveness, hyaluronidase should be a useful aid in the administration of 
fluids by elysis. 


We have been greatly aided in this study by Dr. Morrison Levbarg and Dr. M. Price 
Meek, Pediatrie Residents at the Metropolitan Hospital. 
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ASSOCIATED FACIAL AND INTRACRANIAL HEMANGIOMAS 


Dante. F. Downtne, M.D., AND MarsHALL B. Krerppere, M.D. 
Boston, Mass. 


Of peerage in 1883, reported the case of a 9-year-old mentally deficient 
boy who had a vaseular nevus of the right side of the face, a network of 
vessels over the sclera, and tortuous retinal veins. Since birth the child had 
suffered seizures involving the left side of the body and had developed left-sided 
hemiplegia with contractures of the left arm. Horrocks postulated the presence 
of an angiomatous malformation of the pia mater on the right side as the cause 
of the convulsions. In 1897 Kalischer* described a patient with a similar history 
and comparable physical findings. At autopsy an extensive venous angioma of 
the pia was found and the left hemisphere proved to be smaller than the right. 
Volland® later reported a patient exhibiting the same clinical picture in whom, 
in addition to a pial angioma, there was found calcification in the cerebral cor- 
tex. In 1921 Wissing* called attention to a singular shadow demonstrable by 
x-ray in the occipital region of an epileptic who had a vascular nevus of the 
face. The first published account of a similar finding was by Weber*® in 1922. 
The x-ray shadow was believed to be due to calcification in the pial vessels until 
Krabbe,® in 1932, showed that the deposits in such cases were in the cortex, not 
in the pial angioma. His microscopic findings resembled those of Volland. 
Cushing’ was the first to describe éases of this disorder in the American litera- 
ture. 

This association of facial and cerebral angiomas, with or without epilepsy, 
cortical calcification demonstrable by x-ray, and eye symptoms, has been given 
a variety of names: the Sturge-Weber or Sturge-Weber-Dimitri syndrome, 
Sturge’s disease, Krabbe’s disease, Kalischer’s disease, the Brushfield-Wyatt 


syndrome, neurocutaneous syndrome, encephalotrigeminal angiomatosis, nevoid 
amentia, and the cerebrocutaneous syndrome. In the literature available to us 
we have found 192 cases. This number does not include those reported as abor- 
tive type, in which either the facial angioma was not present or evidence of 


meningeal involvement was not shown. 
CASE REPORT 


F. C., a 2-year-old white female child of Italian-American parentage, was 
referred to the Boston Floating Hospital because of convulsions. The family 
history is of interest in that two paternal cousins have ‘‘birthmarks,’’ one on 
the forehead, the other on the posterior neck. Two siblings are normal. 

The child was born in a local hospital after a full-term pregnaney which 
was uneventful except for a great deal of vaginal bleeding. Delivery was aided 
by forceps after two to three hours of labor. At birth the infant appeared to be 
normal in all respects save that a port-wine nevus was present over the right 


From the Department of Pediatrics of the Tufts College Medical School and The Bos- 
ton Floating Hospital. 
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side of the forehead. The neonatal period was uneventful. The child sat up at 
6 months of age, stood and walked at 13 months, talked at 14 months. About 
one and one-half months before admission a moderate amount of bright red 
blood had appeared in her stools on a few occasions. She was said to be always 
very irritable and to cry a great deal without apparent cause. 

At the age of 13 months there occurred a convulsion which lasted about 
one-half hour and was confined to the left side. At 19 months a second seizure 
occurred, similar to the first in character and duration. Before each episode, 
according to the family physician, there was evidence of an upper respiratory 
infection and a rise in temperature. Five days before admission she became 
more irritable than usual and developed a fever. While in the office of her 
pediatrician she vomited and had a left-sided convulsion which lasted nearly 
an hour. During the next few days she was very listless. On the day preceding 
admission her mother noted many episodes of ‘‘staring into space,’’ during 
which the child’s attention could not be gained. On the morning of admission 
there were several similar attacks. Between them she was apparently in pos- 
session of her faculties but showed little animation. Late in the morning she 
vomited, became stiff, and turned blue. One hour later, while in another hos- 
pital, a left-sided convulsion started and she was then brought to this hospital. 
Her father stated that each convulsion had begun with twitching on the left 
eye and the left corner of the mouth. The seizure then spread to the left hand 
and arm and then to the left leg. The head and eyes had always been turned 
to the left. 

On admission her temperature was 100.4° F., pulse 92, respirations 30. 
She was in a continuous seizure which involved only the left side. There were 
twitching of the left lids and cheek and clonic movements of the left extremities. 
Three hours after its onset the convulsion was controlled with ether after all 
other methods had failed. Examination some time later revealed an attractive, 
well-developed child. The head was normal in size, symmetrical, and well 
shaped. There were no pulsations or bruits over the skull. A dusky rose, 
smooth, flat nevus extended from the margin of the upper lid on the right to 
the vertex and laterally to the extent of the eyebrow. It did not cross the mid- 
line and involved only a small portion of the nose. Its distribution was thus 
confined within the limit of the ophthalmic branch of the trigeminal nerve. The 
eyes were normal in size and did not protrude. The pupils were round, regular, 
and equal and reacted normally to stimuli. The sclera and conjunctiva were 
normal, as were extraocular movements. Fundosecopic examination showed the 
dises to be sharply outlined and there was no overgrowth, tortuosity, or dilata- 
tion of the retinal vessels. Vision apparently was normal. There was no an- 
giomatous involvement of the nasal or buccal mucosa. The teeth were in good 
condition except for an enamel defect of an upper incisor. The lungs were clear. 
The heart was unremarkable except for a soft systolic murmur in the fourth left 
interspace near the sternum. Abdomen and external genitalia were normal. 
A rectal examination demonstrated no pathology. The extremities were of equal 
length and cireumference. Muscle tone was normal. Tendon reflexes were 
three plus and equal. Plantars were flexor. Gait, station, and sensation were 
normal. The skin of the trunk and extremities was without blemish except for 
a small café au lait spot on the right lower abdomen. 


Laboratory Data.—The urine was negative. The cellular constituents of 
the blood were within normal limits, as were the calcium, phosphorus, phospha- 
tase, nonprotein nitrogen, and cholesterol. The cerebrospinal fluid four hours 
after cessation of the seizure was under normal pressure and was clear. Protein, 
sugar, and chlorides were normal in amount. A tuberculin test was negative. 
X-ray examination of the chest showed no abnormalities. X-ray examination 
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of the skull showed no abnormalities of the bony structure or signs of increased 
intracranial pressure. In the left side of the cerebellum was seen a 4 mm. 
rounded and sharply delineated area of calcification, the central portion of which 
was more radiolucent than the more peripheral portion. A pneumoencephalo- 





Fig. 1 Lateral view of skull showing calcification in left cerebellum. 








Fig. 2 Lateral view of pneumoencephalogram showing calcification in the left cerebellum and 
slight dilatation of the ventricles. 
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gram was done following the introduction of 80 ¢.c. of air. The ventricular 
system and brain surface were well visualized. There was slight but definite 
dilatation of the entire ventricular system, including the fourth ventricle and 
the cisterna magna. There was no evidence of a filling defect or shift of the 
intracranial contents. From this study it was concluded that there was mild 
but definite deficiency of cerebral and cerebellar tissue probably associated with 
a small mass in the left cerebellum, possibly an hemangioma. An electroen- 
cephalogram showed definite focal slow wave activity occurring in the right 
hemisphere, most marked in the motor and occipital regions and suggesting 
localized pathology. Because of the earlier episode of melena, a barium enema 
and upper gastrointestinal series were done to demonstrate a possible angioma. 
These were negative. The child’s I.Q. on the Revised Stanford-Binet test was 
100. 

The patient’s hospital course was uneventful. She exhibited post-ictal 
somnolence for several hours and then was very irritable for a few days. Her 
disposition gradually improved, although she was prone to short temper tan- 
trums on slight provocation. There were no further seizures. 

For the following six months the child was followed by her pediatrician. 
Her health was excellent during the period and she received no medication. 
To her parents she appeared to be normal. She was returned to this hospital 
at the expiration of the term. At that time there was no change in the physical 
findings. X-ray examination of the skull showed the cerebellar calcification to 
be unchanged. An electroencephalogram was interpreted as showing a basically 
slow pattern, normal for age. Because of movements the record was unsatis- 
factory. <A right carotid cerebral angiogram was done at the Children’s Hos- 
pital. The films showed the internal carotid artery to be well filled and normally 


placed. The middle cerebral artery was well visualized and rose in normal 
fashion. The anterior cerebral artery was not satisfactorily visualized, ap- 
parently due to nonfilling, the cause of which was not clear. To the viewer it 
did not seem likely to presuppose an anterior cerebral thrombosis on this basis 
alone. 


COMMENT 


This case illustrates four of the five cardinal features of the condition: 
nevus over the trigeminal area, seizures of the Jacksonian type, intracerebral 
ealcification, and psychie disturbance. Ocular abnormalities did not appear. 
The area of calcification was unusual in that it appeared in the cerebellum. 
Whether or not there are deposits in the cerebral cortex which are not dense 
enough to be demonstrable by x-ray examination, it is naturally impossible to 
say. It was expected that the cerebral angiogram would show evidence of an 
angioma over the right hemisphere but, except for the nonfilling of the anterior 
cerebral artery, the cause of which is speculative, the findings were normal. 
This doves not indicate, however, that an angioma over the hemisphere is not 
present. It is believed that we are dealing here with one of a diffuse capillary 
type not shown by this technique. 


CLINICAL AND LABORATORY FINDINGS 
The condition has been discovered in all age groups, the first signs appearing 
in most cases, however, in early childhood. Boys are somewhat more frequently 
affected than girls. Heredity appears to play a part in some instances, although 
the evidence for this is slight. The nevus is usually of the flat, port-wine variety, 
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and is smooth, although it may be cavernous, rough, warty, or thickened and 


cause marked asymmetry of the facial structures. It is practically always within 
the distribution of one or more branches of the trigeminal nerve and in the great 
majority of cases is unilateral. The size varies. The whole trigeminal area may 
be involved or only a small portion of one or all divisions. Instead of a typical 
nevus there may be merely dilated or pulsating vessels. Except in rare cases 
the facial and cerebral angiomas are on the same side. In one of Oppenheim’s* 
patients the nevus was on the left side of the face and the seizures involved the 
same side of the body, indicating that the cerebral pathology was probably on 
the opposite side. He offered three possible explanations for this: (1) reflex 
epilepsy, (2) spread of the angioma to the opposite side, and (3) failure of 
pyramidal crossing. In the ease of Vincent cited by Weber*® contralateral an- 
giomas were demonstrated at autopsy. In some cases other elements enter the 
make-up of the facial lesion. In the ease reported by Greig,’ for example, the 
type of telangiectasis seen in tuberose sclerosis was found. In two of the cases 
reported by Yakovlev and Guthrie,"’ polypi resembling those found in neuro- 
fibromatosis were associated with the nevus. The bueeal and nasal mucosa may 
be involved, with epistaxis a prominent symptom. Other portions of the body 
surface are commonly affected, the side bearing the facial lesion as a rule most 
extensively. The lungs, liver, kidney, and intestines have shown associated 
hemangiomata. In our patient melena indicated the possibility of an intestinal 
lesion but this could not be demonstrated by barium study. 

Convulsions occur in slightly more than 75 per cent of cases. They are 
usually Jacksonian but may be generalized, or they may be Jacksonian early, 
later becoming generalized. Petit mal-like episodes are not uncommon. The 
first seizure occurs in infaney in most cases. Subsequent convulsions may be 
suffered infrequently with long free periods or regularly at short intervals. 
There is nothing characteristic in the seizure picture. Status epilepticus may 
occur terminally. In many patients, as in ours, a rise in temperature accompa- 
nies or precedes the seizure. Hemiplegia or monoplegia with resulting atrophy 
and contractures is often seen, or there may be transient weakness of one or 
more of the extremities following a convulsive episode. Hemiplegia may occur 
without convulsions, becoming apparent shortly after birth or when ambulation 
is first attempted. Thrombosis or rupture of a vessel in the cortex is the usual 
explanation. The electroencephalograph has been employed in relatively few 
eases, the most common finding being a slow wave focus on the side affected by 
the nevus. 

The intracranial ealeifieation is demonstrable roentgenographically in about 
50 per cent of cases of this disorder. It may be present without being visible, 
however, for in some instances autopsy or operation has demonstrated con- 
cretions after negative x-ray reports.'' Usually it presents the aspect of sinuous, 
double contoured lines which seem to follow the outline of the cerebral convolu- 
tions. It may appear in the form of a single, sharply delineated shadow or as 
few or multiple flecks or granules. The occipital lobe is the most frequent area 
of election, but the frontal, temporal, and parietal lobes may be involved singly 
or in combination. Cerebellar localization is extremely rare and indicates an 
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associated angiomatous process in that area. The concretions appear on the 


same side as the facial nevus, although this did not hold true in our patient or 
in that of Wissing.'* In only very few cases have serial x-rays been taken, so 
that it is impossible to state the speed of progression of the calcifying process. 
In one case reported by Anderson" there was a considerable increase in a period 
of three years. The x-ray often reveals the bony structure overlying the an- 
gioma to be thickened. The diploi may be widened. In some cases the frontal 
sinus on the affected side is larger than its opposite. PPneumoencephalograms 
have been performed in a number of eases, usually with results indicating 
cortical atrophy on the side involved in the angiomatous process. 

Lumbar puncture, as would be expected, is productive of normal findings 
except for rare instances of elevated pressure. 

Ocular abnormalities are found in some 70 per cent of these patients. As 
a rule the affection is unilateral, occurring on the same side as the nevus. There 
may be angiomatous changes in the sclera, conjunctiva, or retina. Buphthalmos 
or glaucoma is common, with varying degrees of impairment of vision. Homony- 
mous hemianopsia, retinal pigmentation, iris atrophy, heterochromia, optic 
atrophy, pupiliary abnormalities, coloboma, strabismus, disturbances of the 
reflex mechanisms, and nystagmus may be found singly or in various combina- 
tions. 

Psyehie disturbances are reported in approximately 50 per cent of cases, 
ranging in severity from poor memory, inability to concentrate, or behavior 
disorders, to idiocy and dementia. In many cases the mental defect seems to 
depend upon the frequency of the convulsions, deterioration resulting from 
repeated severe seizures. In others the defect is possibly primary. 

Endocrine disturbances have been mentioned in connection with the syn- 
drome. Safar’s'* patient was a 28-year-old man with female distribution of 
hair, sparse beard, and hypoplasia of one testicle; that of Fedoroff and Bo- 
gorad,'® a 23-year-old woman with no menses after the age of sixteen, little hair 
on mons or in axilla, and undeveloped breasts. The patient reported by Weber® 
was a 22-year-old woman who was obese, had infantile sex characteristics, had no 
pubie or axillary hair, and had not menstruated. In a number of cases in young 
boys adiposogenital dystrophy is described, but in no case is evidence offered 
that the patient’s appearance was not due merely to juvenile obesity. 


PATHOLOGY 


Pathologic findings at operation or autopsy have been fairly uniform. When 
the skull is openéd the dura is usually found to be thickened and unusually 
vascular on the affected side. The pia is the site of an angioma of varying size 
and eharacter or the vessels are merely increased somewhat in number or 
widened. The occipital area is most markedly affected, although the temporal, 
parietal, and frontal areas may be involved. The cerebellum is rarely affected. 
Beneath the vascular defect the cortex is shrunken. The gyri are flattened, small, 
and feel hard to the touch. On section, if calcification is present, it appears as 
a ribbon running through the cortex or as chunks separated by gliosed tissue. 
If not seen macroscopically, the cut surface may yet feel gritty. Owing to 
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cortical atrophy the ventricle on the affected side is dilated. There may be 
angiomata found in the brain substance. Areas of hemorrhage and thrombosis 
may be apparent. Microscopically the pial angioma is made up of endothelial- 
lined blood spaces. The connective tissue is small in amount. Calcification in the 
vessel walls is sometimes found but is not a prominent feature. The cortex 
beneath is thin, with diminished or absent nerve cells and increase in gliosis. 
Calcification is noted in all the layers of the cortex, being most marked in the 
second and third layers, where the normal tissue may be completely replaced. 
The white substance is rarely affected. The precipitate is seen within and sur- 
rounding the walls of the preeapillaries and capillaries and also free in the tissue. 
It appears in the form of isolated beads on the vessel walls or as mulberry-like 
clusters completely encircling them. The lumens may be entirely obliterated, 
with diminution of the vascular bed. All stages of vessel involvement may be 
seen in a section. The concretions which lie free in the tissue are seen as irregular 
granules of varying shape. They seem to bear no relation to the blood vessels. 
All ealeified areas are surrounded by glial tissue. 

Microscopie examination of the affected eye often shows angiomatous in- 
volvement of the iris, and particularly of the choroid. Adhesions may be found 
in the angle of the anterior chamber. 


PATHOGENESIS 


There is general agreement that the angiomatosis is a defect of mesodermal 
origin and that the anomaly is a result of a disturbance in early fetal life. The 


association of the trigeminal nevus with angioma of the choroid, retina, and 
meninges is accounted for by the-fact that in early fetal life the areas are in 
close proximity and their vascular systems arise from a common capillary sheet. 
As the meninges and skull develop this common vascular bed splits up into 
three layers of superficial, dural, and pial vessels, for the skin and the meninges 
respectively.'® With continued growth of the fetus these vascular layers and 
the struetures they supply become more and more widely separated until they 
assume their definitive positions. 

In regard to the cortical changes, two schools of thought exist. The one holds 
that there is an ectodermal defect coordinated with the mesodermal dysplasia, 
the other that the atrophy, gliosis, and calcification are secondary to the pial 
anomaly. Yakovlev and Guthrie’® believe that the gliosis is a primary process 
and takes an active part in the abnormality. They believe the vascular derange- 
ment to be only a more conspicuous part of a malformation which affects the 
cerebrum as a whole and that a developmental factor is more important in the 
causation of the convulsive phenomena than the vascular lesion. Krabbe,° 
Nussey and Miller,'’ and Scheinker,"* among others, also believe the cortical 
defect to be primary and independent of the pial vessel abnormality. Numerous 
authors link the condition with neurofibromatosis (von Recklinghausen), hem- 
angioblastoma of the retina and cerebellum (von Hippel-Lindau) and tuberose 
sclerosis, grouping the four conditions under the term phakomatosis and profess- 
ing to see in them common elements of ectodermal and mesodermal dys- 


19, 20 


plasia."® 
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Alexander and Woodhall,?' Bergstrand,?2 Peters,?* Lichtenstein and Rosen- 
berg,** and Green®® are among those who believe that the cortex is develop- 
mentally normal and that the pial anomaly is responsible for the calcification 
and other cortical changes and, thus, for the neurologic manifestations. Alex- 
ander and Woodhall, and Lichtenstein and Rosenberg postulate that the ealecifi- 
cation arises as a result of incomplete interference with the blood supply of the 
affected areas. Disturbances of circulation within the abnormal vascular channels 
leads to a lowered metabolism of the underlying cortex, vascular damage, and 
necrosis, with subsequent influx of calcium into the area. The incompleteness of 
interference with the blood supply is important. Were it complete there would 
be no calcification because there would be no means for its deposition. Green,”® 
in attempting to explain the reason why the second and third layers of the cortex 
are most affected in the calcification process, points out that this area normally 
contains more capillaries than the superficial and deep layers and, also, that 
this is the junction area of the central and peripheral blood supply of the brain. 
It is not inconceivable that such an area might suffer most in the presence of 
vascular anomalies. 

Various explanations have been given for the production of buphthalmos 
and glaucoma: stasis in angiomatous vessels with consequent increase in intra- 
ocular pressure;*® vascular changes in the ciliary body and choroid, either pre- 
venting development of the canal of Schlemm or causing blockage of the filtration 
angle”’ ; impairment of sympathetic innervation?*-*° ; increased transudation from 
the increased vascular tissue and diminished outflow of intraocular fluid.** 
Ballantyne™ suggests that in some cases the angioma may be sufficiently de- 
veloped in antenatal life to establish buphthalmos, while in others the growth is 
delayed to adult life with the production of secondary or simple glaucoma. 

DISCUSSION 

The clinical and pathologie findings seem to indicate that we are dealing 
with a purely mesodermal primary defect, an angiomatous malformation, at least 
in the majority of cases, in this syndrome. Were a primary ectodermal dys- 
plasia the rule, one would expect symptoms of disturbed mentation to be more 
constant in incidence and severity. Instead, we find roughly 50 per cent of 
patients with no psychie difficulties and in many of the remainder a progression 
of the mental defect only as severe seizures are often repeated. There seems to be 
no necessity for postulating an accompanying ectodermal maldevelopment to 
account for the cortical changes and the neurologic manifestations. <A pial 
angioma, like a subdural hematoma, occupies space normally provided for other 
structures in the intracranial economy. If large enough, there is pressure on 
the cortex. Added to this is the factor of circulatory derangement. Circulation 
within intracranial angiomas is slowed.?» ** As a result of this relative stasis the 
process of calcification, gliosis, and further atrophy as outlined by Woodhall 
and Alexander, and Lichtenstein and Rosenberg take place. 


DIAGNOSIS 


A strong presumptive diagnosis of an intracranial angioma can be made in 


a patient with a facial nevus who has convulsive seizures or exhibits signs of a 
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cerebral vascular accident. It is confirmed by the presence of intracerebral 
calcification demonstrated by x-ray, by angiography, or by surgical exploration. 

Inasmuch as treatment, whether radiation or surgery, depends for its 
greatest efficacy on institution before irreversible cortical changes have taken 
place, an early diagnosis is important. Any child with a trigeminal nevus should 
be studied to rule out, so far as possible, an accompanying meningeal or cortical 
lesion. If the diagnosis is not made before the appearance of seizures or 
hemiplegia or before calcification can be seen by x-ray, extremely valuable time 
may have been lost. In the presence of such a condition, it is important at least 
to secure x-ray examination of the skull, an electroencephalographie study, and, 
perhaps, a pneumonencephalogram. Angiography might be advisable if facilities 
are available. That this latter step, in the absence of signs and symptoms, is in 
some cases justified, is attested to by the ease of a child who was apparently 
normal in all respects except for a trigeminal nevus but who was proved to have 
an intracranial angioma by carotid angiography.” 


SUMMARY AND CONCLUSIONS 
A case of associated facial and intracranial angioma is presented, together 
with a brief review of the clinical and laboratory findings. 
The pathology is described and an exposition given of the theories advanced 
as to the pathogenesis of the condition. 


The defect is probably primarily mesodermal in origin, with cortical changes 


secondary to pressure and interference with circulation in the area lying beneath 


the angioma. Ocular and cerebral involvement in cases of facial nevus may 
depend upon the time of initiation of the mesodermal defect. Before cleavage 
of the primitive vascular sheet, all three struetures may show vessel abnormalli- 
ties; afterward, one or a combination of two, 

It is important that the diagnosis be made before signs of intracranial 
pathology appear. To this end, electroencephalography and contrast and air 
studies should be considered in eases of children who have trigeminal nevi. 
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CYANOSIS IN PREMATURE INFANTS DUE TO ANILINE 
DYE INTOXICATION 


B. M. Kagan, M.D., B. Mirman, M.D., J. Catvix, M.D., anv E. LuNDEEN, R.N. 
Cuicago, ILL. 


HE majority of cases of aniline dye poisoning among infants in the past have 

been due to cutaneous absorption from the buttock area. Rayner" first re- 
ported seventeen such eases from London in 1886. It was not until thirty-four 
years later that a second report appeared.? A review of all available literature 
at this time reveals a total of sixty-three such cases recorded in seven reports.’ 
In an unpublished study, Altman* observed ten eases in newborn infants in 1932. 
In addition, Stevens’ reported two eases which were due to inhalation of a disin- 
fectant containing nitrobenzene; Zeligs’ series‘ contained one with a similar 
etiology. 

Most of these eases have been among full-term newborn infants. There was 
a total of five deaths among the sixty-three cases. * Four fatalities occurred in 
one outbreak,® and the patients all expired with bronchopneumonia (one asso- 
ciated with intracranial hemorrhage) about three weeks after the poisoning. Of 
the five fatalities, four were in premature infants. 

This report is based upon a study of nine premature infants who de- 
veloped aniline intoxication traced to the dye used in stamping diapers. The 
purposes of the report are to call attention to this important cause of cyanosis, 
to stress the fact that it can be prevented by simple measures, and to show that 
it ean be treated satisfactorily even in premature infants if recognized early. It 
is important that knowledge of the means of preventing its occurrence be spread 
as widely as possible. 

Aniline, C,H,NH,, is a colorless, oily, highly refracting liquid having a 
characteristic aromatic odor and a burning taste. It is derived from the reduc- 
tion of nitrobenzene. It turns yellow to brown when exposed to air. Although 
only slightly soluble in water (1:31), aniline mixes readily with alcohol, ether, 
benzene, or chloroform. It is used mainly to synthesize aniline dyes and in the 
manafacture of rubber.’ Hospitals and day nurseries often use aniline dyes to 
stamp the name of the institution on diapers and other linen. Intoxication may 
occur from the inhalation of aniline or nitrobenzene vapors, by cutaneous ab- 
sorption, or by ingestion. The most evident sign of the intoxication is a peculiar 
grayish cyanosis. Dulstin and associates" attributed this to a pigment formed 
in the subcutaneous tissue by aniline. The blood itself becomes dark and on 
exposure to air does not change to its usually bright red color. Spectroscopic 
examination of the blood reveals the presence of methemoglobin. 


From the Kunstadter Laboratories for Pediatric Research and the Premature Station, 
Sarah Morris Hospital for Children, Michael Reese Hospital. 

The Premature Station is supported by the Infant Aid Society of Chicago. This study 
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The actual mechanism of formation of methemoglobinemia by aniline is a 
matter of dispute. When aniline is mixed directly with blood, methemoglobin 
formation is very slow, and in sixteen hours only one-half molecule of methemo- 
globin is formed per molecule of aniline. This has been taken to suggest that 
aniline can change hemoglobin to methemoglobin only after the aniline has been 
changed to a more active oxidizing agent. It has been postulated that paramino- 
phenol or some oxidation product such as hydroxyphenylhydroxylamine is the 
substance responsible for the alteration in hemoglobin. There is also a possibility 
that some highly pigmented oxidation product of paraminophenol may be present 
in the blood and tissues and in itself may enhance the bluish color of the skin. 
Methemoglobin is formed from hemoglobin by the action of an oxidizing agent, 
and it is readily turned back to hemoglobin by an equivalent amount of redue- 
ing agent. Presumably the ferrous ion of hemoglobin is changed to the ferric 
ion in methemoglobin. Since less hemoglobin is then available for oxygen trans- 
port, a ‘‘functional anemia’’ develops.’? Darling and Roughton* point out that 
the tissues of the body are liable to anoxemia in methemoglobinemia, not only 
from the loss of oxygen-carrying capacity of the blood but also because, as the 
amount of methemoglobin in the blood inereases, the blood has increasing 
difficulty in releasing to the tissues whatever oxygen it contains. 

In the treatment of methemoglobinemia of various etiology in adults and 
children, oxygen inhalation, blood transfusions, methylene blue, and ascorbic 
acid have been the principle measures tried. In the treatment of aniline dye 
poisoning in infancy all these measures except ascorbie acid have been used 
in the past. There has been considerable disagreement as to the value of 
methylene blue in combating this disorder. In high concentrations it converts 
the ferrous ion of reduced hemoglobin to the ferrie form and methemogiobin, 
whereas in low concentrations it apparently reverses this process.** Wendel’ 
found that ‘‘following intravenous injection of small amounts of methylene 
blue, methemoglobin rapidly disappears from the blood and is replaced by an 
equivalent amount of hemoglobin.’’ Although oxygen and blood transfusions 
have been used empirically as supportive therapy, oxygen is of doubtful value; 
and Wallace’ reported one case of methemoglobinemia due to bismuth sub- 
nitrate in which transfusion of washed red blood cells resulted in an increase 
of the cyanosis. Lian and associates,’® in France in 1939, were probably first to 
use ascorbic acid in the treatment of familial methemoglobinemia. Ascorbic acid 
was subsequently used successfully by Deeny and associates’? in England in 
1943, Graybiel and eco-workers"* in the United States in 1945, and Carnrick and 
associates’? in 1946. Because of the marked reducing properties of ascorbic 
acid, the absence of untoward reactions, and the experience of these investigators 
with it in idiopathic congenital methemoglobinemia, we considered it advisable 
to try it in our eases of aniline dye poisoning.* 

REVIEW OF CASES 

There were thirty premature infants in the premature station on November 

10, 1946. That morning it was noted that six of these infants suddenly became 


*Since this study was made, a case report has appeared in which ascorbic acid was 
used successfully in the treatment of methemoglobinemia due to nitrates in drinking water.” 
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ill. They had a grayish, cyanotic appearance and marked apathy. Subsequently, 

it was noted that three more infants in the station developed a similar but milder 

degree of cyanosis and apathy. The age of these nine patients ranged from 3 to 

64 days (average 19 days), and the weights ranged from 1,000 to 2,015 Gm. 
average 1,272 Gm.). 

For a few days prior to this outbreak, a faint odor which was not impressive 
at the time but which on recollection seemed somewhat peculiar (resembling the 
odor of shoe polish) had been noted in the premature station. Subsequent 
investigation revealed that it had developed following an emergency requisition 
of a large number of diapers from the linen room. Through some delay in the 
routine supply, there developed a sudden urgent demand for clean diapers in 
the station. In an effort to comply immediately the laundry sent diapers which, 
through an oversight, had not been boiled after stamping. The dye used to 
stamp the diapers was composed of nigrosin for color and a mixture of aniline 
oil and oil of mirbane (nitrobenzene) as solvent. Some of the diapers were used 
in contact with the buttocks and others were placed around the infants’ necks 
during their feeding periods. Furthermore, the infants were kept in the con- 
fined air space of an ineubator, in which the dye may have volatilized. There- 
fore, both inhalation and cutaneous absorption were possible avenues for 
entranee of the intoxieant. 

SIGNS OF INTOXICATION 

All nine infants had a grayish cyanosis (six severe); four of the nine were 
markedly apathetic; six vomited; and five had various degrees of anorexia. All 
of these infants showed their first sign of intoxication within a period of forty- 
eight hours. (During this same period another infant beeame apathetie and 
vomited but was not cyanotic. It might be that these signs were due to aniline 
intoxieation because of the simultaneous poisoning of the others and beeause 
the symptoms disappeared with the removal of the intoxicant at the same time 
as did those of the other patients. Beeause of the absence of cyanosis, however, 
the ease of this infant is not included in the group of nine.) Unfortunately, 
it was not practical at the time to examine the blood spectroseopically for 
methemoglobin. 

COURSE 

All of the infants recovered. Five of the nine developed mild to severe 
bronchopneumonia between the second and fourth weeks following the poisoning. 
On the other hand, none of the other twenty-one infants who were in the pre- 
mature station at the same time developed pneumonia. 


THERAPY 


Three of the premature infants who had the most marked signs and symp- 
toms were given whole blood transfusions, oxygen inhalation, methylene blue, 
and ascorbie acid. Methylene blue was given intravenously once to each infant 
(0.1 e.c. of a one per cent solution was given in 5 e.c. of saline, a total dose of 1.0 
mg). Aseorbie acid was given in doses of 100 mg. orally once to one of the 
three and twice to the other two. Three equally ill infants were each given 
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ascorbie acid, 100 mg. orally once and no transfusion, methylene blue, or oxygen. 
In all six eases there was rapid improvement of symptoms. The remaining three 
eases were relatively mild and the patients were not treated with any of these 
measures. Recovery in these also was prompt with removal of the dye. 


The therapeutic effect of ascorbic acid is difficult to evaluate since improve- 
ment began rapidly in all eases following removal of the offending dye. There 


is suggesi've evidence that it may have prevented the signs of intoxication in 
the other infants. Of the nine infants who developed intoxication, eight had 
received no ascorbic acid in their diet previously, and one (whose symptoms 
were very mild) had received 25 mg. of ascorbie acid daily for two months. 
On the other hand, among the twenty in the station who did not develop the 
intoxication (excluding one questionable case noted above), ten had received 
25 mg. of ascorbie acid: daily for one to eight weeks, one had received 100 mg. 
of ascorbic acid daily for one week, and five had received 30 to 90 e.c. of fresh 
orange juice daily for seven to ten days. Two of the twenty did not receive 
ascorbie acid, and two others were not exposed to the dye because they died 
from other causes on the day of admission. 


DISCUSSION 

Aniline dye poisoning due to cutaneous absorption or inhalation is a con- 
dition which must be considered in the differential diagnosis of cyanosis and 
apathy in infants. Perhaps bronchopneumonia is a delayed complication which 
is not elinically apparent until several weeks after the intoxication, It was 
present in five of the nine eases in this series. There were no deaths in this 
group, but of the five reported deaths, four were in prematures who expired 
with bronchopneumonia about three weeks after the intoxication. With early 
recognition, removal of the offending chemical, and prompt therapy, the prog- 
nosis of this intoxication is good even in premature infants. 

In order to prevent the occurrence of aniline intoxication it is of the utmost 
importance that all diapers be boiled after they are stamped. If followed by 
thorough drying, this would eliminate the possibility of such intoxication. 
Ideally, a dye should be used which is nontoxic to the human body. Unfortu- 
nately dyes made of vegetable pigments, charcoal, or silver nitrate lack the 
necessary permanence and with them also washing is advisable after stamping 
to avoid objectionable odors. In addition, the necessity of marking each diaper 
individually by hand when these dyes are used adds to the expense. The use 
of name tapes or colored threads is also relatively expensive. Until a fool-proof 
method of identifying diapers is found, the best means of prevention would 
seem to be through a widespread educational effort warning against the danger 
and urging the boiling and thorough drying of the diapers after they have 
been stamped. 

SUMMARY 

Since 1886, there have been seven reports of aniline dye poisoning among 
newly born infants involving sixty-three patients. In addition, there was an 
unreported outbreak involving ten infants, and it is quite likely that there have 
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been many more either unrecognized or unreported.2". Among these cases, there 
were five deaths, four of these being premature infants who died with broncho- 
pneumonia three weeks after the poisoning. 

This report is based upon a study of nine premature infants who developed 
aniline dye intoxication traced to freshly stamped diapers. They developed the 
characteristic grayish cyanosis, and five developed bronchopneumonia between 
the second and fourth weeks after the intoxication. There were no deaths. 

The pathogenesis and treatment are discussed. Early recognition of the 
condition and removal of the offending chemical are essential. Ascorbie acid 
warrants further trial as a therapeutic measure. 

The importance of and methods for prevention should be made common 
knowledge; laundry personnel and all other individuals concerned should be 
impressed with the importance of withholding stamped diapers until after they 


have been boiled. 
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STUDIES ON ANTIBIOTICS IN THE CEREBROSPINAL FLUID 


I. THe Inuwrerrory Errect or NoRMAL CEREBROSPINAL FLUID ON THE 
ANTIBACTERIAL ACTION OF STREPTOMYCIN 


Ropert G, JorDAN, JR., M.D., BROWNSVILLE, TENN., AND 
FontaIne 8S. Hitu, M.D., Mempuis, TENN. 


WirH THE TECHNICAL ASSISTANCE OF MARGUERITE SPRABERRY, B.S., M.T. 


INTRODUCTION 


ECENT in vitro studies by Tucker’ have shown that normal cerebrospinal 

fluid has an inhibitory effect on the antibacterial action of penicillin. It 
has also been demonstrated that human serum exerts a similar inhibitory action 
on both streptomycin? and penicillin.’ A protein-binding mechanism‘ was shown 
to be involved in the inhibitory effect of human serum on penicillin. This is in 
contrast to the findings of Tucker, which suggest that penicillin is actually de- 
stroyed by cerebrospinal fluid. 

In view of these facts, the question arises whether the cerebrospinal fluid 
exerts a similar inhibitory action on streptomycin. It is the purpose of this 
paper to present data designed to answer this question.* 

Very little is known about the influence of cerebrospinal fluid on antibiotic 
agents. Some of the problems in addition to the above which deserve clarification 
are: (1) the effect of cerebrospinal fluid from patients with meningitis on the 
antibacterial action of streptomycin and penicillin; (2) the effect of cerebro- 
spinal fluid from patients with febrile illnesses other than meningitis on strep- 
tomyein and penicillin; (3) the mechanism of the inhibitory action of normal 
cerebrospinal fluid on streptomycin; and (4) further observations on cerebro- 
spinal fluid levels of streptomycin and penicillin after parenteral administration 
in patients with damaged and undamaged meninges. Studies on these problems 
are to be reported later, and will have a bearing on the controversial subject of 
intrathecal administration of antibiotics in the treatment of meningitis. 


METHODS AND MATERIALS 


Cerebrospinal fluid was obtained from seventeen patients admitted to the 
Children’s Hospital. Most of these were brought into the hospital for elective 
surgery and none showed any evidence of meningeal pathology. All of the 
cerebrospinal fluid specimens were water-clear and none were contaminated with 
blood. The temperature of each patient was normal. 

Bio-assay determinations for streptomycin were done by the method of 
Price, Nielsen, and Welch.’ This method utilizes the inhibitory effect of strepto- 
mycin in serial dilutions on the growth of Bacillus circulans.t Standards were 


From the Division of Pediatrics, University of Tennessee College of Medicine and the 
John Gaston Hospital. 


*Streptomycin Calcium Chloride Complex was used in this study. 


+A standardized strain of B. circulans was obtained from the Food and Drug Administra- 
tion Division of The Federal Security Agency, Washington, D. C. 
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prepared for each determination. Thus we were able to demonstrate the inhibi- 


tory effect of varying but known quantities of streptomycin on a constant dilu- 
tion of the organism in broth. To set up these standards, ten tubes were arranged 
in series. One milliliter of nutrient broth was added to each of the tubes except 
the first. Ten micrograms of streptomycin in one milliliter of normal saline was 
placed in both the first and the seeond tubes. Beginning with the second tube, 
serial dilutions of streptomyein were extended through the ninth tube by trans- 
ferring one milliliter of fluid to each sueceeding tube. Therefore, the first tube 
contained 10 ng of streptomycin, the second 5 pg, and the third 2.5 »g, ending 
with 0.03 »g in the ninth tube. One-half milliliter of saline was placed in each 
of the ten tubes. This was necessary in order that comparable volumes would 
be present in the standard and the cerebrospinal fluid series. Lastly, one and 
one-half milliliters of 1:100 broth culture of B. circulans were added to each of 
the ten tubes after the dilutions were made. The tenth tube was the control 
tube and tested the viability of the organism, since it contained no streptomycin. 

For testing the inhibitory effect of cerebrospinal fluid, three groups of ten 
tubes each were arranged in series. One milliliter of nutrient broth was placed 
in the second through the tenth tube. However, in contrast to the standard 
determinations, 100 »g of streptomycin were pipetted into both the first and 
second tubes. Then, beginning wtih the second tube, the serial dilutions were 
made through the tenth tube. Thus the first tube contained 100 pg of strepto- 
mycin, the second 50 »g, and the third 25 »g, ending with 0.18 zg in the tenth 
tube. By starting with 100 yg of streptomycin in the first tube, it was possible 
to test a wider range of inhibition and include the range of streptomycin con- 
centrations in the standard series. The same quantity of the organism used in 
the standards was added to each tube. To one series 0.5 ml. of cerebrospinal 
fluid was added to each tube, to a second series 0.25 ml., and to a third series 
0.1 ml. was added to each tube. Therefore, we were able to ascertain the effect 
of varying amounts of the same cerebrospinal fluid on the antibacterial action of 
streptomycin. The cerebrospinal fluid added to the tubes of the second and 
third series was diluted with a quantity of normal saline necessary to keep the 
volume and, therefore, the streptomycin concentration, constant in the cerre- 
sponding tubes of each series. 

The last tube in which growth of B. circulans was completely absent indi- 
eated the amount of streptomycin necessary to inhibit growth of the organism. 
These results were expressed as micrograms per milliliter, as outlined by Price, 
Nielsen, and Welch® in their original bio-assay method. It must be pointed out 
that the final volume in our experiments was 3 ml., whereas 2.5 ml. volumes were 
used by the aforementioned investigators. This variation becomes insignificant 
in the interpretation of our results, since, as stated prevoiusly, comparable dilu- 
tions were present in the standard and in the cerebrospinal] fluid series. 


RESULTS 


Reference to Table I demonstrates the quantity of streptomycin necessary to 
inhibit the growth of B. circulans with and without cerebrospinal fluid. 
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TABLE I. THE RESULTS DEMONSTRATING THE INHIBITORY EFFECT OF VARYING QUANTITIES 
or NORMAL CEREBROSPINAL FLUID ON STREPTOMYCIN USING B. CIRCULANS 
AS THE TEST ORGANISM* 





| STREPTOMYCIN NECESSARY TO INHIBIT GROWTH 
(#G/ML. ) 
| MILLILITER CEREBROSPINAL FLUID ADDED 























PATIENT AGE | STANDARD 0.5 | 0.25 0.1 
: ae 8 mo. 0.6 1.5 = san 
2. A.B. 3 yr. 0.3 1.5 _ soi 
a Pe, 8 yr. 0.3 0.7 die soit 
4. LS. 2 yr. 0.6 6.2 6.2 an 
5. B.J.P. 7 yr. 0.6 6.2 6.2 oni 
6. DELP. 9 yr. 0.6 3.1 3.1 inet 
7 AN. 8 yr. 0.3 6.2 6.2 0.3 
8. M.E. 10 yr. 0.3 3.1 3.1 0.3 
9% J. M. 10 yr. 0.3 3.1 1.5 0.7 
10. R.R. 11 yr. 0.3 3.1 3.1 0.7 
11. G. Wi. 7 yr. 0.3 3.1 3.1 0.7 
12. M. A.B. 4 yr. 0.3 3.1 3.1 0.3 
13. G. Wr. 6 yr. 0.3 3.1 3.1 3.1 
M4. MP. 6 yr. 0.3 3.1 1.5 0.7 
15. M.B. 12 yr. 0.3 1.5 1.5 0.7 
16. H.S. 15 mo. 0.1 1.5 1.5 0.7 
17. E.M.O. 9 yr. 0.3 3.1 3.1 1.5 














*Experiments were not conducted where data are absent. 


In the standards the organism was inhibited by 0.3 yg per milliliter in the 
majority of the instances. The range was from 0.1 »g per milliliter in Patient 3, 
to 0.6 wg per milliliter in Patients 1, 4, 5, and 6. 

In the presence of 0.5 ml. of normal cerebrospinal fluid, the quantity of 
streptomycin necessary to inhibit the organism in the majority of instances was 
3.1 pg per milliliter, and ranged from 1.7 ng per milliliter in Patient 3 to 6.2 pg 
per milliliter in Patients 4, 5, and 7. When 0.25 ml. of normal cerebrospinal 
fluid was added, the quantity of streptomycin necessary to inhibit the organism 
was 3.1 »g per milliliter in seven of fourteen patients, and ranged from 1.5 pg 
per milliliter in Patients 9, 14, 15, and 16 to 6.2 ng per milliliter in Patients 4, 5, 
and 7. The quantity of streptomycin required to inhibit growth of B. circulans 
in the presence of 0.1 ml. of normal cerebrospinal fluid was 0.7 wg per milliliter 
in the majority of the determinations; the range under these conditions was 0.3 
ug per milliliter in Patients 7, 8, and 12, to 3.1 »g per milliliter in Patient 13. 

An effect comparable to that of 0.5 ml. of normal cerebrospinal fluid was 
exerted by 0.25 ml. of cerebrospinal fluid on streptomycin in Patients 4 through 
8, 10 through 13, and 15 through 17. However, in Patients 9 and 14 there was 
a decreased effect as compared with 0.5 ml. When 0.1 ml. of cerebrospinal fluid 
was added, a smaller but definite inhibitory effect on streptomycin was demon- 
strated in eight of eleven patients. This effect was not demonstrated in the 
remaining three patients. Such variations in any one series would be expected 
within the limits of accuracy of bio-assay determinations. 


DISCUSSION 


From the results of this study we were able to demonstrate a definite inhibi- 
tory action of normal cerebrospinal fluid on the antibacterial action of strepto- 


mycin. In the presence of 0.5 ml. of cerebrospinal fluid, it was demonstrated 
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that approximately ten times as much streptomycin was necessary to inhibit the 
growth of B. circulans as in the standard. The average quantity of streptomycin 
necessary to inhibit growth of B. circulans in the presence of 0.25 ml. of cerebro- 
spinal fluid was also approximately ten times that in the standard. In the pres- 
ence of 0.1 ml. of cerebrospinal fluid, approximately two and one-half times the 
quantity of streptomycin was necessary to inhibit the organism. 

Analysis of these data suggests that there is a quantitative relationship 
between the amount of cerebrospinal fluid and its inhibitory action on strepto- 
mycin, since considerably greater inhibition was demonstrable in the presence of 
0.5 ml. of cerebrospinal fluid than in the presence of 0.1 ml. 

It is interesting that with low concentrations of cerebrospinal fluid, a definite 
inhibitory effeet was present. These data suggest that the inhibitory mechanism, 
whatever its nature may be, is a relatively potent one. These facts further sug- 
gest that although some streptomycin may reach the cerebrospinal fluid after 
parenteral administration, it may not be detectable by present bio-assay methods. 
The cerebrospinal fluid may inhibit or may destroy the streptomycin in low con- 
centration. The mechanism of this action of normal cerebrospinal fluid cannot 
be explained at this time. 


SUMMARY AND CONCLUSIONS 


1. Specimens of cerebrospinal fluid from seventeen patients with no evidence 
of meningeal pathology were tested for their inhibitory effect on the antibacterial 
action of streptomycin. 

2. The antibacterial action of streptomycin is definitely inhibited in the 
presence of normal cerebrospinal fluid. 

3. There is a suggestion of a quantitative relationship between the amount 
of cerebrospinal fluid and its effect on the antibacterial action of streptomycin. 

4. This inhibitory action of normal cerebrospinal fluid on streptomycin may 
prevent the detection of antibioties in the cerebrospinal fluid by present methods 
of bio-assay. 

Grateful acknowledgment is made to Dr. James N. Etteldorf and Dr. James G. 
Hughes for advice and suggestions during the course of this work and in the preparation 
of this paper. 
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CONGENITAL SARCOMA 


M. L. Dreyruss, M.D. 
CuLirTon Force, Va. 


N 1940, Wells' published an exhaustive review of malignant congenital 
tumors in which he subjected all cases reported up to that time to careful 
scrutiny. Because of insufficient data, 150 cases were classified by him as 
possible, twenty cases as probable, congenital sarcomas. There remained a 
group of thirty cases, including one published by Pack and Anglem,? which 
was accepted as certain. If one omits the rather frequent congenital neuro- 
blastoma of the retina, these thirty cases represent more than one-half of all 
accepted congenital malignant tumors. Since 1940, no additional cases have 
been listed in the Quarterly Cumulative Index Medicus. Even assuming that 
a number of such tumors have been sporadically observed but remained un- 
reported, one must consider congenital sarcoma an exceedingly rare neoplasm. 
It is to be expected, therefore, that a newborn child with such a tumor 
presents an almost unique problem to the attending physician who most likely 
has never seen a similar case before. What is the degree of malignancy of 
such a tumor? What is the outlook for the patient? How should the condition 
be treated and especially can mutilating operations in an infant be avoided? 
Any additional experience with such lesions should be interesting so that the 
following case of congenital sarcoma of the foot is reported. 


CASE REPORT 


A white male infant (Admission No. 48,819) was born on Sept. 25, 1947, 
in this hospital. Delivery was at term and normal. On October 3, one week 
after delivery, a lump the size of a split hazelnut was noted on the back of the 
right foot. The family physician thought it was a ganglion and attempted to 
erush it, without success. Instead, the mass became rapidly larger and the baby 
was referred to this hospital for biopsy on November 6. An ill-defined firm mass 
of slightly bluish color was present on the dorsum of the right foot. It measured 
about 2 em. in diameter. It was incised and diffuse pinkish-grayish glistening 
tissue was eneountered which involved the subeutis and the dorsal tendons. 
Removal was impossible and a biopsy was taken. It showed a diffusely growing 
tumor composed of medium-sized ovoid cells with hyperchromic nuclei. Atyp- 
ical nuclei and mitoses were seen. Many lymphocytes and plasma cells and 
a considerable amount of brownish pigment, identified as hemosiderin, were 
present. A diagnosis of spindle-cell sarcoma was made. 

Amputation was advised, but because of the gravity of such a decision, con- 
sultation was arranged with the Memorial Hospital in New York City. The 
child was seen there on November 24. The diagnosis of sarcoma was confirmed 
and amputation of the leg recommended—exarticulation in the hip if the in- 
guinal lymph nodes contained tumor. 





From the Department of Pathology, Chesapeake and Ohio Hospital. 
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Fig. 1.—The tendon is seen on top. The tumor is in intimate relation to the tendon sheath. 
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Fig. 2.—Higher magnification of the tumor. The oval space, lined with endothelium, suggests 
possibly an attempt to form a synovial cavity. 
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The right inguinal lymph nodes had become slightly enlarged following 
the biopsy and had been excised on November 17. They were free of tumor. 
Also, 900 r (3 exposures, 140,000 volt, 50 em. distanee, A. L. filter) had been 
given between November 15 and November 22, with the vague idea of doing 
something possibly useful until a final decision had been made. 

Finally, amputation at mid-thigh level was performed on December 4. Op- 
eration and postoperative course were uneventful. The infant has been seen 
at regular intervals, the last time on Dee. 21, 1948. He has developed normally 
and is in good health. 

The skin over the tumor area in the operative specimen was slightly pig- 
mented and sealing. The tendons were surrounded by light brown and pink- 
ish mottled glistening tissue. The periosteum and bone were not involved. 
Microscopically, the tendons were surrounded by sheathlike masses of tumor 
cells as described which seemed intimately connected with the tendon sheaths. 
Hemosiderin was present in moderate amounts. The connective tissue was 
somewhat edematous. No cellular changes attributable to radiation as ap- 
plied were noted. The diagnosis was congenital spindle-cell sarcoma of foot, 
arising probably from tendon sheath. 

° 
DISCUSSION 

Little need be said about the histologic aspects of this case. Slides were 
submitted to several prominent pathologists who all coneurred on the diag- 
nosis of sarcoma. The arrangement of the tumor cells around the tendons 
and their continuity with the tendon sheath suggests that the tumor developed 
from these structures. The hemosiderin and inflammatory reaction are at- 
tributed to the trauma produced by the attempt to erush the mass. No his- 
tologic evidence of response to roentgen rays was seen but the amount ap- 
plied was too small to allow drawing any deductions regarding its effective- 
ness. However, all consultants agree that a tumor of this type is radio- 
resistant. 

In order to evaluate mere intelligently the selection of treatment in con- 
genital sarcoma and the prognosis attached to it, Table VII of Wells’ paper 
was rearranged and the case reported by Pack and Anglem and the present 
case were added. The untreated and treated cases were separated and 
grouped according to the location of the tumor in the extremities or elsewhere. 
The treated cases were also arranged according to the type of therapy. (See 
Table I.) 


The following conelusions can be drawn: 


A. All untreated eases of congenital sarcoma die, irrespective of location 
and histologie type. 

B. Treatment and results obtained differ sharply between congenital sar- 
coma located in the extremities and that located elsewhere in the body. 

1. With proper treatment, the prognosis for congenital sarcoma of the 
extremities is excellent. Ten patients out of twelve are reported well for 
periods up to ten vears. With the outcome unknown in one instance, there 
remains only one ease with fatal outcome (No. 21). This patient died immedi- 
ately following amputation which had been delayed until he was 16 months 
old. Previous prolonged roentgen therapy had proved ineffective. 











586 


Cre Co bo 


9° 


24 


ors 
26 
2% 


OR 


29 
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LOCATION 
Thigh 


Thigh 
Orbit 
Orbit 
Brain 


Neck 
Skin 


Pancreas 
Small bowel 


Prostate 


Upper arm 
Calf 
Humerus 
Fibula 
Tibia 

Foot 

Foot 

Foot 
Humerus 


Femur 


Forearm 


Leg 


Tongue 
Tongue 


an 
Tongue 


Axilla 
Subcutis 
Shoulder 
Vulva 


Parotid 


Upper lip 


*Rearraiged from Wells’ publication to which the reader is referred for details. 


All six patients upon whom amputations were performed recovered. 
Excision was apparently sufficient for two patients, one of whom also 
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TABLE I* 














HISTOLOGIC TYPE | THERAPY 


OUTCOME 


l REMARKS 





UNTREATED CASES 


Fibrosarcoma None Unknown 

Periosteal None Died 

Round cell None Died 

Round cell None Died 

Angiosarcoma None Died 

Angiofibrosar- None Died 
coma 

Round cell angio. None Died 
sarcoma 

Lymphosarcoma None Died 

Round cell or None Died 
angiosarcoma 

Rhabdomyosar- None Died 


coma 


TREATED CASES 


Tumor Located in Extremity 

Oat cell Excision Recovered 
Spindle cell Excision Unknown 
Spindle cell Amputation Recovered 
Spindle cell Amputation Recovered 
Fibrosarcoma Amputation Recovered 
Fibrosarcoma Amputation Recovered 
Spindle cell Amputation Recovered 
Sarcoma Amputation Recovered 
Periosteal Exarticula- Recovered 

tion 
Spindle cell Excision and Recovered 

radiation 
Spindle cell Radiation Died 


plus ampu- 
tation 
Radiation 


Liposarcoma Recovered 


Size of infant’s 
head at birth 


* Follow-up 2 years 
Follow-up 10 years 
Follow-up 4 years 
Follow-up 8 years 
Follow-up 8 months 
Follow-up 1 year 
Not stated 

31 months 


Not stated 


Died postoperative 
after unsuccessful 
radiotherapy 

Follow-up 4 years 


Tumor Located in Places Other Than the Extremities 


Spindle cell Excision Unknown 
Spindle cell Excision Died 
Round and Excision Died 
spindle cell 
Fibrosarcoma Excision Unknown 
Round cell Excision Died 
Fibrosarcoma Excision Died 
Myxosarcoma Excision Died 
Angiosarcoma Excision Recovered 
Spindle cell Excision plus Recovered 
radiation 


received postoperative radiation. 
One patient with liposarcoma of the leg was treated by radiation alone 


and was well after four years. 
With exception of this last ease, the congenital sarcomas of the extremi- 


ties form a quite homogenous histologic group of a type that is generally con- 


Metastases present 
Metastases present 


Aged 4 months from 
congenital heart 
disease. Metas- 
tases present 

Only short follow-up 

Follow-up 8 months 
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sidered radioresistant. However, there are not sufficient recent data available 
to determine aefinitely the role of radiotherapy in these lesions. Surgical 
treatment, on the other hand, has given uniformly good results and must be 
considered the treatment of choice, at least for the time being. Conceivably 
this attitude will require revision once results comparable to those obtained 
by surgery can be demonstrated by radiotherapists. Preoperative and post- 
operative radiation does not seem to add anything and, therefore, is not in- 
dieated. 

It is difficult to select a standard operative procedure in these cases. None 
of the congenital sarcomas of the extremities has been found to spread to the 
lymph nodes. None has recurred locally; none has metastasized. The size and 
location of the tumor and the small terrain available in a newborn infant will 
make complete excision probably impractical in the majority of instances. 
Amputation on the other side has given uniformly good results. It should be 
done at the lowest possible level. In this way, one could justly hope for a 
permanent cure and at the same time the loss of limb kept at a minimum. In 
retrospect, the amputation as carried out in the present case, must be consid- 
ered needlessly high. 

Exarticulation would appear required only if amputation between tumor 
and joint is technically impossible. 

2. Congenital sarcoma in locations other than the extremities has a much 
graver outlook. Only two out of nine patients are reported as cured. A third 
patient died when four months old from congenital heart disease at which 
time the tumor of the vulva had not recurred, but metastases were present. 
Histologically, these tumors are of greater variety. Local recurrences and 
metastases are more frequent. Complete surgical removal is impossible in 
many instances for technical reasons and incomplete removal has given poor 
results. It is possibly in this group that modern methods of radiation can be 
expected to improve the up-to-now disappointing picture. 


SUMMARY 


Congenital sarcoma is a rare lesion. A case of congenital sarcoma of the 
foot is reported. Analysis of all reported cases shows that congenital sarcoma 
of the extremities has a surprisingly good prognosis. Treatment is surgical. 
Amputation at the lowest possible level appears to be the most sensible ap- 
proach. Radiation is no substitute for surgery but its possibilities cannot be 
fairly judged at this time. Congenital sarcoma in locations other than the 
extremities has a much graver prognosis. Surgical treatment is usually im- 
practical or ineffective. Radiotherapy is considered preferable in this group 
whenever complete removal is impossible. 
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CIRRHOSIS OF TILE LIVER IN CHILDREN 


A CLINICAL AND PatrHoLocic Stupy or Forty Cases 


Pau, D. Keuier, M.D., ann Wituiam L. Nute, JR., M.D. 
Sr. Louts, Mo. 
INTRODUCTION 

psi papers have appeared during the past thirty years discussing the 

several types and characteristics of cirrhosis of the liver. However, 
there is only seattered information pertaining to such pathologie conditions in 
children. The available reports stress that the disease is uncommon in chil- 
dren. Most reports deal with a particular type or phase of cirrhosis and 
include only a few isolated, often unelassified, cases. No comprehensive re- 
port on the subjeet of juvenile cirrhosis is available. Nevertheless, as more 
data accumulate it appears that cirrhosis in children is not uncommon. Clini- 
cians should be alert to recognize it and to understand its relationship to the 
various syndromes in which it may appear. Although juvenile cirrhosis 
morphologically does not often differ significantly from the disease in adults, 
there are certain features in regard to etiology, incidence, and pathogenesis 
that are more or less peculiar to children. For a discussion of hepatic cirrhosis 
in adults the reader is referred to the recent paper by Karsner.*' The purpose 
of the present paper is to elassify and correlate available data on the sub- 
ject of juvenile cirrhosis and to report the cases studied at the St. Louis Chil- 
dren’s Hospital. The peculiarities and problems which characterize the dis- 
ease in children will be stressed. 

Definition Cirrhosis is a term which should be applied only to the liver. 
In this paper cirrhosis applies to all sclerotic conditions of the liver in which 
there is destruction of the liver parenchyma with fibrous connective tissue re- 
placement. The majority of patients whose cases are herein presented have 
had cirrhosis to the extent that the searring could be recognized by gross 
examination. Any ease in which fibrosis was questionable on examination of 
microscopic sections is exeluded. 

It is considered that when cirrhosis afflicts an individual under the age 
of 15 years, it ean be considered juvenile cirrhosis. The upper limit in age 
for admission to The St. Louis Children’s Hospital is 15 years, so this age 
limit was arbitrarily selected. The age of the oldest patient studied was 14 
years. 

Incidence.—Cirrhosis in children, especially the ‘‘biliary type’’ is a fairly 
common disease in India according to the reports of Ghose,? Radhakrishna 
Rao.* Prabhu,* and Chaudhuri.’ In contrast, reported eases of juvenile cir- 
rhosis in Europe and America are uncommon. The reason for this difference 
is not clear. Both a family tendency and multiple dietary deficiencies seem 
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to be more consistently present in India than in temperate climates. Karsner’ 
quotes De Josselin de Jong* as placing the incidence in children between 0.5 
and 4.4 per cent of all cases of cirrhosis reported at the first conference of the 
International Society for Geographic Pathology in 1931. Passisni’ cited six 
eases of cirrhosis among 160,000 children, but the autopsy rate is not specified. 
The combined figures of Menne and Johnston® and of Karsner' show an inci- 
dence of five cases of juvenile cirrhosis in 211 autopsied cases of cirrhosis of 
all ages. Nodular cirrhosis in children is especially rare. Further comments 
on its incidence will be made under a separate heading. 

In the twenty-six years preceding 1947 there was a total of 82,866 ad- 
missions to the St. Louis Children’s. Hospital with 4,669 deaths and 2,441 
autopsies. Among these there was a total of forty cases of cirrhosis, thirty- 
one confirmed by autopsy and nine proved by laparotomy with biopsy of the 
liver. There have been several additional cases diagnosed clinically as cir- 
rhosis but without microscopic confirmation. They are not ineluded in this 
report. 

Familial Tendency.—The reports of Ghose,? Mackenzie,’ and Jollye’® in- 
dieate that a prominent familial tendency exists in those cases occurring in 
India and Mexico. Such a trait is also reported in America and in Britain 
by Elyv,"? Gunn,’? Bri¢geman and Robertson,’® Yater and Saceardi,"* and by 
Jameson and Savarese.’* It is felt that some examples of cirrhosis may repre- 
sent instances of incompatibility of blood group between mother and fetus 
(erythroblastosis fetalis) in which the family nature is well established and 
understood. Congenital biliary atresia, like other anomalies of development, 
shows a tendency to be familial. This is reported to be true of nodular eir- 
rhosis also. 

In the forty children herein reported all have come from separate fam- 
ilies but a few of the histories suggest that more than one member of a family 
have been afflicted with the same disease. This is true especially in some of 
them classed under the heading of erythroblastosis fetalis. 

Classification —It is desirable in juvenile cirrhosis, as in all diseases, to 
make an etiological classification. Unfortunately this is not possible because 
of insufficient knowledge. In previous reports all cirrhosis in children is 
placed under a single classification of ‘‘juvenile cirrhosis”’ 
instances where a ‘‘ 
ing classification will be followed in the presentation of this series. It is a 


except for the few 
biliary’’ or ‘‘nodular’’ type is distinguished. The follow- 


combination of the ones used by Moore,’® and by Karsner’ for adults, with the 
addition of erythroblastosis. It is adaptable to juvenile cases and ineludes 
most of the following types deseribed in adults: 

Obstructive biliary cirrhosis 

Nodular (Laennee’s, portal, atrophic, ete.) cirrhosis 

Postnecrotie cirrhosis 

Congestive (‘‘cardiae’’) cirrhosis 

Erythroblastosis fetalis 

Hepatolenticular degeneration 

Unelassified cirrhosis 
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The existence of other types of cirrhosis, e.g., syphilitic, pigmentary, 
lipoid, and zooparasitie is recognized, but these are not represented in our 
series. 

OBSTRUCTIVE BILIARY CIRRHOSIS 


Obstruction to the flow of bile from the hepatic cells into the duodenum 
may result from a variety of causes. The common cause in children is con- 
genital atresia of the bile passages. Rare causes include stones in the common 
duet, enlarged lymph nodes about the major bile passages, inspissated viscid 
bile in the bile passages, and occlusion of the extrahepatic duct lumina by pres- 
sure or infiltration of tumor tissue. The site of the atresia is usually in the 
extrahepatic bile passages according to Stolkind,’* Holmes,’* and Ladd.*® <Au- 
thentic examples where the obstruction is located in the intrahepatic portions 
of the duets are recorded by MeClendon and Graham,*° and by Parsons and 
Hicekmans.*! 

The. best explanation for congenital anomalies of the bile ducts is that 
which attributes them to incomplete or improper embryonic development. The 
factors that influence or control embryonie development are not understood. 
It is noteworthy that anomalies of the bile passages are sometimes associated 
with other anomalies, especially of the heart.*? A familial tendency is some- 
times shown.**** The reported incidence of congenital atresia of the biliary 
system is not large. Motsay and May*® state that up to 1945 only about 200 
eases were described in the American literature. Donovan*® reported an inci- 
dence of sixteen eases in 21,000 admissions at the New York Babies’ Hospital 
over a ten-year period. In 2,441 autopsies at the St. Louis Children’s Hospital 
in the last twenty-six years only five patients with demonstrable atresia of the 
bile passages other than the gall bladder or eystie duct are recorded. In one 
(Case 7, Table I) the obstruction was due to fibrosis of aberrant pancreatic tis- 
sue in the duodenal wall. Two additional children had laparotomies with liver 
biopsy during the same period. These eight cases are included in this report. 
Other instances diagnosed clinically and still others where laparotomy was per- 
formed but without liver biopsy are not ineluded in this study. 

It is important to remember that all patients with congenital anomalies of 
the bile ducts that obstruct the flow of bile from the liver develop cirrhosis if 
they live any appreciable length of time. Chesterman* in his article on con- 
genital bile duet atresia states, ‘‘The liver is invariably involved with chronic 
obstructive cirrhosis unless the eystie duct or the gallbladder only are atretic.’’ 
It is also important to stress that the ultimate termination of all unoperated 
patients with complete obstruction of the ducts is death early in life. Most 
patients die before eight months of age although the one reported by Finlay- 
son®* lived three years and three months. This seems to be a record. Our 
patient that lived longest with complete obstruction of the major bile ducts 
died at the age of 30 months. One in this series had complete obstruction 
of the common duct but an anomalous accessory duct directly from the liver to 


the ampulla of the gall bladder. The lumen of this accessory duct was much 
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smaller than the usual common duct. This patient lived with partial obstrue- 
tion to be 4+ years, 9 months old. 

In obstruetive biliary cirrhosis the etiology and the pathogenesis are well 
understood. The morphologic findings are quite uniform. This form of cir- 
rhosis has been studied and reproduced experimentally. For the surgical 
aspects of this disease and the pathology other than the cirrhosis the reader 
is referred to the articles by Ladd,’* Amberg,*? Behrend,** and to Ladd and 
Gross.” 

The clinical findings in obstructive biliary cirrhosis include a progressive 
jaundice that begins in the congenital cases a few days after birth. There 
are clay-colored stools, dark urine, an enlarged and palpable liver, and a mod- 
erate splenomegaly. Ascites of significant degree is not uncommon, and the 
superficial abdominal veins frequently are prominent. Nutrition usually is 
good. There is an abnormal suseeptibility to respiratory infections. The 
laboratory findings are those of complete obstructive jaundice, viz.; a high 
icterus index, exeessive bile in the urine, a direct Van den Bergh reaction, 
deereased liver function late in the disease as indicated by special tests, and, 
most important, the presence in the urine of no more than traces of uro- 


bilinogen, or none at all. 





Fig. 1 R. W. Obstructive cirrhosis, showing great increase in periportal connective 
tissue with inflammatory infiltration; bile pigment chokes the ducts and is taken up by Kupffer 
cells. (Case 9, Table IL.) (x100.) 


The differential diagnosis includes icterus neonatorum, erythroblastosis 
fetalis, jaundice due to sepsis and to congenital syphilis. Except for icterus 
neonatorum the jaundice of these conditions may be the complete obstructive 
type for a transient period. 

The gross pathologie findings, in addition to the assorted malformations 
of the bile ducts, include a generalized icterus of the tissues and a large nodu- 
lar liver with variable amounts of searring. The microscopic picture is that 
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of an interlobular fibrosis, bile stasis, and, to a limited degree, the presence of 
lymphocytes and monocytes. The architecture of the liver may be somewhat 
more distorted in children than in obstructive cirrhosis in adults. Table I 
shows the clinical and laboratory data on eight cases of obstructive biliary 
cirrhosis. A characteristic section showing the usual microscopic features is 
shown in Fig. 1. 

DIFFUSE NODULAR CIRRHOSIS 


Diffuse nodular cirrhosis, also known as Laennec’s, portal, atrophie and 
aleoholiec cirrhosis, and hobnail liver, is a classification based purely on 
morphologic findings. This is not ideal. Improvement awaits a better knowl- 
edge of its etiology and pathogenesis. The pathologic anatomy does not dif- 
fer in children from adults. Presumably the same etiologic factors (alcohol, 
dietary deficiency, infection, hepatotoxic agents, ete.) hypothesized as playing 
a role in the production of nodular cirrhosis in adults, may be the factors 
responsible for the production of juvenile nodular cirrhosis. Aleohol must 


be a less common easual agent.*' Several writers’ ** ': *': ** state that there is 
a tendency for the disease to occur in families. None of the cases herein pre- 
sented show such a trait. The incidence of the disease in children is less than 
in adults. Bridgeman and Robertson" in 1932 reported the fourteenth Ameri- 
ean ease of nonalcoholic nodular cirrhosis. To our knowledge none have been 
reported since. There are also about fifteen cases reported of aleoholie nodu- 
lar cirrhosis. In the past twenty-six years there have been eleven cases at 
the St. Louis Children’s Hospital which by biopsy or at autopsy have presented 
the characteristic tawny, firm, grossly nodular liver, splenomegaly, and portal 
varices. The microscopic findings are those of an extensive perilobular fibro- 
sis, focal regeneration of parenchymal cells, and chronic inflammatory cell 
infiltration of the sear tissue. The history in some cases suggests possible 
easual agents. They may be only coincidental, however, and unrelated to the 
fibrosis of the liver. Selected case reports are presented below, the numbers 
corresponding to those in Table TT. 


Case 1.—C. B., aged 9, a white boy, entered the hospital on June 13, 1923, 
having been well until the appearance of anorexia and progressive weight loss 
eight months before. The abdomen had gradually enlarged. 

The family and past histories were unrevealing save that at the age of 4 
years the child had been very ill for a month with ‘‘trench fever.’’ The father 
had died from the same disease. 

At the time of admission the child was extremely emaciated with a huge, 
protruding abdomen that was covered with dilated superficial veins. There 
was evidence of ascites. After paracentesis the spleen was found to be greatly 
enlarged. The liver also was enlarged, hard, and nodular. Hemorrhoids were 
prominent. These findings confirmed by an exploratory laparotomy, together 
with gross glycosuria and hyperglycemia, led to the diagnosis of diabetes mel- 
litus and cirrhosis of the liver. <A section of the liver is shown in Fig. 2. 


Case 3.—W. H., a Negro boy aged 9 years, was the only child of healthy 
parents. The mother’s second pregnancy resulted in a miscarriage at two 








*AUIOJOIVAP] 3\ 

‘U®ALS ON[BA WINUIT xe, 

‘Ajjuonbesqns eZz1s Ul pesseusea useldg, 

‘A[juenbesqns oZIs Ul pesseiSed JAI], 

‘suvsh %9 pase ‘cpgl Ul Uses JSR] UaYM []}PM puB Surary, 


“Asdoiq v4 

“UPBOP Ve 

"SOUIT} FE VII POUTBIUOD [00}S,, 
“UOTTTIM 82h ‘OMe 


DIATRICS 


~ 


a 
& 
°o 
= 
= 
Z 
& 
=) 
o 
» 
<>} 
B 


“UDAIS SI [BULIOUQGE SOU BY} ‘po JIOdad BIB SONTBA [BIDAVS 910 Mer 
} a | q 1} “per \ 
‘SOOLIVA pounjdna uBy} J94}e1 AOUSpUds} 


Zulpes]q oni} syUueseider oSeyssouley yons jo 


quesqy 


00 FE 


ON 

89% 
queseig 
quaseig 


quesqy 
quasqy 


quasqy 
juesqy 


6008 
juesqy 
yUes01 J 


“oul Ff 
‘oul ¢ 
‘oul ¢ 


aSsvo 


* 


sok 
queselg 


WSIS 


q0011p 


o}BIpeurWy 


z1cG 
aL 


8°¢ 


re 
[BULLION 
#9 

#¢ 


000°¢ 


08 

ON 
80X 
quasqy 
quesqy 


quesq y 
quasel 


jUIse1 
quaselg 


ouoN 
}UIS01 
}Uesq Y 
ak Ff 
I 


I 
“m4 [I 
d 


OL asvo 


Sok 
quesqy 


Ll 


OOl'FI 


06 

80% 

ON 
quaset J 
juasel J 


}UIS01 | 
juesq y 


yuOsSq VY 
yUISqC V 


vUuON 
jueseI 
jueselg 


iad FQ 
"14 FQ 
pAouBs uy 


6 ASVO 


80K 
quesqy 


OAIP BION 
£ 


t 

z1gl 
00LSF 
008'T 


COL 
ON 
SOK 
quesqy 
juasqy 


juasq Vy 
yuesqy 


}UaSq Vv 
jUsse1 


ouON 
jUasdid 


}UdS01 


11 you ynq 
‘ASdOINE V6 


“@ULOSor 


“S1B0A § PETE ‘OPEL Ul Uses JSR] USM [JOM PuUe Sua, 

‘SISOULIID POOUBAPR YVIM ZZ OSB 7B Pod; 
*pezy10ded Us} SEM SISOYAIO JO BOUepPIAX OU 4Nq ‘sTsOo;Noueqn} pu 

‘eyuoltuneud ‘AYydeys10jus0y 10} SUOISSTUIPE sSNolAeid 9914} PRY peHy, 





sox 
quesqy 


t 

3 
0OT‘Sz 
ool’ 


6L 

SOX 

80x 

queselg 

quesqy 
a1qe 

worsen?) 


JUIS01 J 


juasqy 
}uIse1 J 


@uON 
}UVISse1 
}UVSVII 


z,°4h 
“4k 
£44 ET 


eT 
el 


L ASVO 


SISOHYNIY AVWINGON NI SPONIGNIG 40 


ON 

pr} Usa g 
quoeselg 
quesei 


ztOhs 


02'S 
pesuo[oig 
9 

el 

00F FT 
OTT 

sox 

SOK 
quasalg 
yuesel J 


}U9801 J 
juaset 


jUds01 J 
}UISII J 


6000°% 
}UVS01 | 
}UVSe1 


9 ASVO 


ON 

Fr} Udsel 
queseig 
quoseig 


qyoolp 
Oo} BIPOUTMT 
8L 
[L's 
6L°9 

66" 
pesuo[oig 


wOS 
8 


00L‘s 


zit'6 
80x 

ON 
jUNSeL 
}UsSe1 J 


pyuosqy 
JUS 


juaselg 
pUISd1 | 


600F 
jUds01g 
}UVS~01 | 


"1A $6 
“IA #6 
“IA 6 


c asvo 


80K 
quesqy 


quesei 


alt 
z1Gl 


06°6 


216 
z10G 


00962 


z1¢'9 
80 X 
80K 

4 uasq Vv 
yuesqy 


juasqy 
GLE ee | 


}UBS01 
}UVSOI J 


600L 

9} Uds8e01 J 

ey Uaselg 
,ah 


ON 

Fr yUeseld 

qyuasal 

yuaselg 
qoo11put 
‘yooap 

oy BIpouMy 


z10le 


000°62 


z1¢°L 
SOK 
sah 
quesqy 
juasqy 


juesqy 
JUVsO id 


jUse1g 
}UMsI1 | 


OL 
juasel | 
juase1g 
me OT 

}4k & 
vad 6 
“1k 's 


 ASVO 


89% 
quesqy 


80K 
80x 
queselg 
yuase1g 


juasqy 
}Uasel 


jUVs01 | 
puasqYy 


09 
}UNsIIg 
JUIS01 | 


‘oul JT 
,°oul JT 


m asvo 


AUVANKAS ‘[] aIaVvy, 


SOK 
quesqy 


0026 
ON 
SO 


juesqy 
jusse1g 


}UIS01 


yuesqy 


jUIs801 
juasq y 


s00'e 
JUISII 
jUase1 


IL 6 
"Ik & 
aA ~ 


I asvo 


pejses3ns 
10 opeUl sisouseIp yBoruty() 
810038 po10[0d-ABID 
uasouriqoamn ous) 
uIqnatyiq auld 


ySiog Uap uBA 
xopul snsazoy 
urejoad (840) wnseg 
‘09 OOT 
sod wei3 ut urnqo[s wnseg 
“9 OOT 
sod wei3 ut urumaqye wnseg 
oully UIquUIOIyjoOlg 
SOINUTUT UT OUTY Durpoalg 
SOPNUIUE UT OUIIY Furyz0[H 


z18a}4000ne"} 
29 OOT 

ulqo[ Joma} 

SSOUISMOIG 

suorjezur A10j;8s1dseyq 

Bixeiony 

UOTJLANUL BY 


wmvis utr 


tod 


SUIBA [VUIMIOPGE JueuIMOIg 
ala 

asjo Ajuapue, osvyss0weyxy 
orjoBay [Bury 

SOJUIOIISBS ul Byloweyy 

une 
puUMOUYy FI 

‘s10]9UITJUOO DIN UI ‘sazlosYy 

{jeFouousldg 

Ayetomojyedeay 


{Asdorq 10 , yap 18 oF 
udes JS1y UaYM oF 
suojdumAs JO Josuo 48 9 













KELLER AND NUTE, JR.: CIRRHOSIS OF THE LIVER 





Fig. 2.—C. B. Nodular cirrhosis, showing increase in periportal connective tissue, round cell 
infiltration, dilatation of the sinusoids, and sharp demarcation of the lobules. (x100.) 











le given, 


Fig. 3. Fig. 4. 





Fig. 3.—W. H. Biopsy sixteen months before death, showing periportal blood extravasa- 
tion and the swollen, coarsely granular cytoplasm of the parenchymal cells. No evidence of 
cirrhosis. (Mallory stain, «100.) 

Fig. 4.—W. H. Autopsy showing islands of liver cells surrounded by interlacing strands 
and large areas of fibrosis with great distortion of architecture. The fibrous tissue is relatively 
cellular and shows round cell infiltration. Sinusoids are dilated and there is cloudy swelling 
of liver cells but no frank necrosis. (See Fig. 3, sixteen months earlier.) (X100.) 
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months. The family history otherwise is unrevealing. He was first admitted 
in 1927 for bilateral hernioplasties. Pneumonia from which he recovered 
complicated the postoperative course. He again had pneumonia in 1930 and in 
1951. Soon after, a diagnosis of pulmonary tuberculosis was made. After 
treatment for two and one-half years in a sanatorium he was discharged as 
having an arrested case of tuberculosis. Liver disease up until this time was 
not diagnosed. In 1934, at the age of 9 years, he was readmitted to Children’s 
Hospital. Several months after discharge from. the sanatorium he had de- 
veloped gradually a progressive jaundice. A week before admission he had 
hecome listless, sluggish, and his legs ached. The day before admission he 
experienced visual disturbanees, nausea and vomiting, and headache. His 
stools were flecked with blood. 

The patient was fairly well nourished, markedly jaundiced, and had a 
mild rhinopharyngitis with a low-grade fever. His liver was palpable but not 
considered enlarged. The spleen was very large. Hematologic findings were 
within normal limits safe for leucocytosis. His tubereulin reaction was 4 
plus, and serology was negative. 

Laparotomy revealed a spleen twice the normal size and a grossly smooth 
but firm liver. A biopsy of the liver was taken (see Fig. 3). 

Sixteen months later he was readmitted. Jaundice had persisted, visual 
disturbances which had cleared returned, and he developed a marked tremor 
of the hands. On several occasions he had nosebleed. Mental confusion was 
marked. Physical examination revealed a large, hard liver and a prom- 
inent splenomegaly. Ascites was present. Anemia was marked. Laparotomy 
revealed a nodular cirrhotic liver and a huge spleen. The contemplated 
splenectomy was abandoned because of uneontrollable hemorrhage. The 
patient died a few hours later. 

Autopsy disclosed an advanced nodular cirrhosis of a 1,100 gram liver. 
The spleen weighed 700 grams. Sections of the spleen showed prominent 
sickling of the red blood cells. For the microscopic appearance of the liver 
see Fig. 4. 


Case 4.—S, S., a girl, aged 5, was admitted to the hospital with a diag- 
nosis of searlet fever and a past history of repeated epistaxes. An inci- 
dental finding was that of a marked splenomegaly. The day after discharge 
she had another severe nosebleed and was readmitted for a day. 

Nine months later she was again readmitted. er complaints were an- 

N ths lat I gail Imitted. H plaints were an 
orexia of one year’s duration, repeated epistaxes, and epigastric pain with vom- 
iting. Epistaxes had been frequent for a month. There was generalized 
lymphadenopathy, persistent low-grade fever, and mild ieterus. The liver 
was not felt. The spleen extended only 3 fingerbreadths below the costal 
margin. The patient was discharged unimproved after two weeks. She did 
poorly from that time on; she was hospitalized on two other oceasions; death 
resulted from pneumonocoecus pneumonia in December, 1939. On the final 
admission she had clinical ascites confirmed by autopsy. Her liver, which was 
of average size, was nodular and grossly cirrhotic. Autopsy section (Fig. 6) of 
the liver showed marked advancement of the cirrhotic process previously seen 
in the biopsy section in Fig. 5. 

Discussion._-The etiology of the cirrhosis in these cases of nodular eir- 
rhosis is still obscure. It is true that several of the patients had acute infee- 
tious disease (trench fever, pneumonia, tuberculosis, influenza, ete.) prior to 
the onset of clinical liver disease. Whether these infections were specifie or 
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remote causes of liver damage is problematical. The likelihood that they were 
merely coincidental is great. In several cases dietary deficiency may have 
been a faetor. Case 2 is known to have had rickets years before the clinical 
signs of cirrhosis appeared. The evidence that a deficient diet played a role 
is not at all convincing. The relationship of tuberculosis and diabetes mellitus 
to cirrhosis where both diseases existed is probably only coincidental. Case 2 
also had congenital heart disease but only terminally was there any evi- 
dence of cardiac decompensation, so it is believed the extensive cirrhosis 
seen at autopsy was not the result of chronic passive congestion. No state- 
ment relative to aleohol ingestion by these children is included in the histories. 
The possibility of erythroblastosis fetalis being the initial underlying cause of 





Fig. 5. Fig. 6. 


Fig. 5.—-S. S. Biopsy, nodular cirrhosis, showing diffuse portal scarring with moderate 
lymphocytic infiltration. (x 60.) 

Fig. 6.—S. S. Autopsy, showing great increase in fibrosis by comparison with Fig. 5 nine 
and one-half months earlier. Hepatic cells embedded in the connective tissue are rare, but 
there are many bile ducts and small collections of leucocytes. (Masson stain, x60.) 


the disease in some of these patients cannot be ignored. Three patients have 
family histories of miscarriages. There are no available Rh studies to con- 
firm a suspicion of Rh incompatibility in any of the eleven cases. It is worth 
noting that sickle cell anemia and cirrhosis are sometimes associated. Such 
was the case in one of these eleven patients. The mechanism of liver damage 
might be similar to that postulated for erythroblastosis fetalis. The surgery 
could occur during a sickle cell crisis. 
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Most of these patients presented the clinical picture that was once called 
‘Banti’s disease.’’ Some of the less advanced cases, however, did not have 
anemia and leucopenia. Ascites was present in seven patients. Jaundice was 
absent in three cases, including one of the most severe. The very large spleen 
found in all but one was in most instances the result of portal hypertension 
which results from obstruction of the portal blood flow through the cirrhotic 
liver. The details of this mechanism are explained by Moore.** Case 2 is 
known to have had a large spleen seven years before she developed further 
clinical evidence of cirrhosis. Case 8 had bleeding tendencies and a spleno- 
megaly three years before becoming ill. It seems unlikely that cirrhosis per 
se so early in the disease caused hypertension and splenomegaly. 

It seems logical to conclude from this study as well as from the findings 
of other authors that nodular cirrhosis may be an advanced stage of some 
process that was precipitated by various etiologic agents. If more were 
known of the pathogenesis these patients might belong under the classification of 
erythroblastosis fetalis or postnecrotic cirrhosis. 

Diagnosis.—A history of gradual, usually painless swelling or enlargement 
of the abdomen, often associated with swelling of the lower extremities, is the 
most common subjective symptom. There is often a long story of anorexia, 
weakness, and gradual weight loss. Attacks of jaundice in the past or begin- 
ning with the onset of the present illness are quite common. Vague abdominal 
pain, discomfort, and distress may be present in these patients. Both drowsi- 
ness and irritability frequently are mentioned. A history of bleeding from the 
nose, esophageal varices, or hemorrhoids is consistent enough to be helpful. 

All of these patients save one had a splenomegaly. All but one had a 
palpable hard liver. Ascites is a common finding and often is associated with 
dependent edema. Prominent superficial veins occur but the so-called venous 
spiders have nof been a finding of any frequency in these or other reported 
eases in children. Poor nutrition and susceptibility to infections are con- 
sistent findings. The age of onset in our group has varied from less than one 
year to 13 years. 

In those children where the liver damage is extensive enough, liver function 
tests will show evidence of decreased liver function. Low total proteins with 
inerease in the globulin fraction and decrease in albumin is a common finding 
where there is ascites or dependent edema. 

X-ray studies may be utilized to demonstrate esophageal varices and an 
enlarged spleen also may be shown. 

Biopsy of the liver is the only method whereby an accurate diagnosis can 
be made. It should be resorted to unless there are strong contraindications. 
Laparotomy is the ideal method of securing a liver specimen. It is safe, an 
adequate specimen can be obtained, and the liver can be inspected grossly. 
However, Hoffbauer, Evans, and Watson* strongly recommend needle bi- 
opsy. They feel it is indicated if liver function tests prove equivocal and 


laparotomy seems inadvisable. 
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ERYTHROBLASTOSIS FETALIS 


Several authors have reported examples of juvenile cirrhosis in which 
there was a history of severe neonatal jaundice.**** Many of them may well 
have been the one clinical form of erythroblastosis known as icterus gravis. 
Hawksley and Lightwood,* in 1934, suggested and gave evidence that some 
eases of juvenile cirrhosis are associated with erythroblastosis. Poynton and 
Wyllie*’ point out that in those infants with icterus gravis who do not die in 
the first few days after birth, the microscopic post-mortem details are strongly 
suggestive of early biliary cirrhosis. Braid and Ebbs,** in 1927, and Webster,* 
in 1938, reported instances of cirrhosis in children that followed neonatal ie- 
terus gravis. Henderson** has recently reported four stillborn infants who, 
in addition to having the findings of erythroblastosis, also had marked hepatic 
cirrhosis. The incidence of erythroblastosis is estimated to be one per 200 
births in American infants. The incidence of cirrhosis following erythro- 
blastosis must be rare, as only a very few cases are reported in the literature. 

From our studies we have arrived at the conclusion that many cases of 
juvenile cirrhosis in early adulthood may be a part of or the end result of 
fetal erythroblastosis. Recent knowledge about Rh factors and anti-Rh agglu- 
tinins in the blood**** makes it possible to diagnose the less typical forms of 
the disease (forms without anemia, without erythroblastosis, with complete 
obstruetive jaundice, and with only mild abortive manifestations). The 
pathogenesis of erythroblastosis as given by Davidsohn** postulates that 
extramedullary hematopoiesis and anoxemia result in liver damage. In examin- 
ing the slides on our cases we have been impressed with the fact that the dis- 
tribution of the fibrosis is very similar to that of the extramedullary hemo- 
poietic centers and that fibrosis about the existing centers, when present, is 
very noticeable. 


TaBLeE III. SUMMARY OF FINDINGS IN ERYTHROBLASTOSIS FETALIS 








| CASE] | CASE2 “CASE 3 ~ CASE 4 CASE5 — 

Familial incidence Absent Present ? Absent Absent 
Life span 2 mo. 2 days 1 day 9 weeks 10 weeks 
Age at onset of jaundice 3 days 1 day ? 1 mo. 1 day 
Purpurie tendency Present Present Present ? Absent 
Hepatomegaly Present Present Present Present Present 
Splenomegaly Present Present Present Present Present 
Edema Absent Slight ? Absent Absent 
Hemoglobin in gram _ per 

100 c.c. 9.0 11.3 17.8 9.5 15.6 
Leucocytes 52,000 64,400 49,600 17,800 94,200* 
Leucemoid blood picture Present Present Present Absent Present 
Nucleated R.B.C. in circula- 

tion, per 100 W.B.C, 27 4 10 Present 5 
Teterus index 115 150 - 65 - 
Blood Kline Negative Negative Negative Negative Negative 
Mother Rh-negative, father 

and child positive Yes Yes Not known Notknown Not 
Extramedullary hemato- 

poiesis Present Present Present Present Absent 
Biliary stasis Present Present Present Present Present 
Hemosiderosis Present Present Present Absent Present 
Cirrhosis Marked Slight Slight Marked Moderate 











*This patient had bilateral otitis media, diarrhea, and a subcutaneous abscess. 
*Rh data may be inaccurate. 
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Five of the cases studied here are classified under the heading of erythro- 
blastosis fetalis. In two instances the clinical, laboratory, and pathologic 
data are conclusive. This ineludes the Rh information. Unfortunately Rh 
data is not available on two children but on clinical and pathologie grounds 
the diagnosis is quite certain. The fifth ease probably falls into that group 
of patients with erythroblastosis where the Rh factor is not in question. The 
Rh typing of this patient and his parents was done early and may be ineor- 
rect. Several other cases classified elsewhere may have been erythroblastosis 
but no Rh data is available and the clinical findings are not complete enough 
to warrant placing them under this heading. Table III summarizes the find- 
ings of these five children. Sections of the liver are shown in Figs. 7 and 8. 





Fig. 7. Fig. 8. 

Fig. 7.—J. E. Erythroblastosis, biopsy nine days before death showing destruction of 
architecture, large, vacuolated, foamy, liver cells, diffuse hemorrhage, and old scar tissue with 
round cell infiltration. Regeneration of liver cells in some areas indicates actively progressive 
cirrhosis. (Case 1, Table III). (Masson stain, 100.) 

Fig. 8.—J. E. Autopsy. Note increase in diffuse fibrosis and complete destruction of 
liver architecture. Generalized hemosiderosis. (Masson stain, 100.) 


The clinieal findings in erythroblastosis fetalis include jaundice, edema or 
anemia. Such manifestations may occur at birth or soon thereafter. These 
manifestations vary with the gravity of the disease. Hepatomegaly and 
splenomegaly are prominent. Hemorrhagic manifestations may be present. 
Although some eases are rapidly fatal, most patients recover. Some of those 
who recover probably retain varying degrees of cirrhosis of the liver as 
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residuals. The presence of many nucleated red blood cells is the rule but is 
not universal. A leucemoid blood picture is usual. A high icteric index is 
present. Low fractional proteins are often observed, and the prothrombin 
time frequently is abnormal. Of prime importance in establishing a diagnosis 
are the Rh data, which in 90 per cent of the patients will show an Rh-positive 
father and child but an Rh-negative mother. Agglutination antibodies in the 
maternal serum are conclusive evidence when they can be demonstrated. 

A large spleen and liver with extramedullary hemopoiesis are usual but 
not universal findings at autopsy. Evidence of parenchymal damage to the 
liver usually can be demonstrated with hepatic necrosis and biliary stasis. 
Hemosiderosis usually is conspicuous. Whether cirrhosis occurs probably de- 
pends upon the extent and nature of the liver damage and whether or not the 
adverse situation of the liver is severe enough to prevent repair in the form 
of fibrosis. It would seem that the extremely severe cases would show pro- 
gressive irreversible damage to the liver while the very mild cases would have 
no demonstrable changes. Between these two extremes some would show 
damage, destruction, and repair with some degree of fibrosis as the end result. 
In these cases the diffuse nature of the fibrosis, in contrast to the nodular 
distribution seen in other forms, has been a striking and consistent feature. 


CONGESTIVE CIRRHOSIS 

Congestive or cardiac cirrhosis is an entity quite different in clinical con- 
text and in pathologic picture from the other forms of cirrhosis. Some in- 
vestigators feel that it should not be classified 2s true cirrhosis because it does 
not, to their satisfaction, meet all the requirements of the definition of cirrhosis 
by Moon:** ‘‘Cirrhosis of the liver oceurs in several forms, is a progressive 
chronie inflammation, diffuse in extent, accompanied by fibrosis, retrogressive 
changes in the parenchymal cells and changes of remaining cells in the direc- 
tion of proliferation.’’ Regeneration is the feature that is usually hard to dem- 
onstrate in cirrhosis due to chronic passive congestion. Koletsky and Barnabee** 
studied seventy-five patients with heart disease in which prolonged single or 
multiple episodes of congestive failure had occurred. These they divided into 
three groups, of which the third showed not only atrophy, necrosis, and con- 
densation of reticulum but ‘‘true cirrhosis,’’ which included, with the other 
criteria, regeneration of hepatic tissue. They state: ‘‘The patchy nature of 
the fibrosis, and the intervening regions of central degeneration and condensa- 
tion of reticulum made the picture differ considerably from that usually seen 
in advanced portal cirrhosis.’” They emphasize the distinction between single 
and multiple episode cases, and advance an ingenious concept of pathogenesis. 
It is presumed that gradual passive congestion leads to atrophy, rapid or 
terminal congestion, and to necrosis. In the intervals between episodes of 
gradual congestion recovery takes place with condensation and thickening of 
reticulum, but only if necrosis has spared enough of the lobule for healthy cells 
to replace the destroyed ones. Congestion severe enough to necrotize will not 
permit adenomatous regeneration. It must be realized that a special combina- 
tion of circumstances must exist before a given cardiac patient will develop 
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cirrhosis. Decompensation must be present intermittently to produce focal 
liver damage from chronie passive congestion and the interval repair by fibrosis 
of the damaged areas. Both clinically and pathologically, congestive cirrhosis 
resembles little the other forms of cirrhosis, Chronie passive congestion is the 
predominant features, as is brought out by Lambert and Allison.*® Of course, 
heart disease per se with the common findings of chronic decompensation are 
the outstanding clinical features. 





Fig. 9.—E. W. Cardiac cirrhosis, showing dilatation of sinusoids in the region of the 
central vein, with atrophy of liver cells and some increase in fibrous tissue and reverse lobula- 
tion. (Case 3, Table IV.) (Masson stain, 100.) 


On the status of cardiae cirrhosis as a clinical diagnosis it is worth while 
to quote Katzin, Waller, and Blumgart."* They studied 2,000 consecutive au- 
topsies which included 286 cases of chronic passive congestion : 

‘‘By the evidence obtained the meaning of the term ‘eardiae cirrhosis’ 
is clarified. Cardiae cirrhosis (meaning morphologic increase in connective tis- 
sue in liver consequent to congestive failure) is present in the majority of pa- 
tients who have suffered from even mild congestive failure for 9 months or 
more; the fibrosis may be central or portal or both. Clinical eardiae cirrhosis, 
on the other hand (meaning extreme fibrosis which clearly results from chronic 
passive congestion and which causes evidence of portal obstruction), does oc- 
eur, but is rare. Of the 286 eases of failure, there were only 15 in which 
marked but not necessarily predominant ascites required abdominal para- 
eentesis. The clinical diagnosis of cardiae cirrhosis can be made only rarely, 
since it must be based on the finding of preponderant ascites, a small liver in 
spite of elevation of the venous pressure and particularly the presence of a 
palpable spleen. Not infrequently, however, the liver may be enlarged.’’™ 

Congestive cirrhosis may be viewed as the end result of prolonged but inter- 
mittent congestion of the liver. In children the usual cause is cardiac decom- 
pensation. However, one child whose case is presented here (Table IV) de- 
veloped chronic passive congestion and cirrhosis of the liver because of an 
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obliterating endophlebitis of the hepatie vein with partial obstruction. Simi- 
lar cases are reported in adults by Rigdon™ and Hutchison and Simpson.** 
Zimmermann and Hillsman** were able to produce fibrosis in the liver experi- 
mentally by gradual occlusion of the vena cava. The clinical effects of cir- 
rhosis on a congestive basis are likely to be overshadowed by the primary 
sause of the congestion in heart failure, but not so in patients where the ob- 
struction to venous return is in the hepatie vein. The principal microscopic 
characteristic is an increase in central rather than in periportal fibrous tissue 
and necrosis of the liver parenchyma. Associated evidence of central chronic 
passive congestion (nutmeg liver) is striking. The only feature that seems to 
differ in children from the condition in adults is that the liver is more likely 
to be enlarged than shrunken. 

Clinical and pathologie findings in this series of six cases are summarized 
in Table IV, and Fig. 9 shows a representative microscopic section. 


POSTNECROTIC CIRRHOSIS 


Postnecrotic cirrhosis is sometimes called coarsely nodular cirrhosis and 
healed acute or subacute yellow atrophy of the liver. It is a classification based 
principally on morphology, although sometimes the destructive or ‘‘toxic’’ agent 
ean be identified. When it is identified the affection would be better classified 
under an etiologic category. This type of cirrhosis has been reproduced experi- 
mentally using different agents. Such experimental studies have contributed 
much to our understanding of the several diseases associated with cirrhosis. 
Among the common agents which are known to produce extensive liver necrosis 
which may result in subsequent scarring are chloroform, Salvarsan, cinchophen, 
carbon tetrachloride, and the various sulfonamides (Moore™*). The character- 
istic findings are a small liver with irregular liver nodules, interspersed with 
bands of sear tissue. The findings differ from those of nodular cirrhosis only 
in that the nodularity is much less regular and the parenchymal nodules are 
less uniform. Both gross and microscopic findings vary from case to case de- 
pending on the amount, the nature, and the time prior to exposure of the hepato- 
toxic agent. We agree with Karsner' that in many of the less classical cases 
one cannot distinguish between the two forms. The identification from the 
history of the etiological agent is desirable, when possible, to make the diag- 
nosis more complete and certain. 

Karsner' found the incidence of the postnecrotie type in his study to be 
10 per cent (all ages), and he quotes several other writers whose figures are 
approximately the same. In our series only one definite instance among forty 
children was found. It is quite possible that some cases classified otherwise in 
in the absence of a suggestive history might actually belong in this category. 

The following is a brief history of one case: 


J. L., a white boy aged 8 years, entered Children’s Hospital in March, 
1939. He was known to have ingested on several occasions in the previous 
month a total of at least twenty ‘‘Guaiasin’’ tablets, which contain the guai- 
acol ester of phenyl-cinchonie acid, a chemical combination of cinchophen and 
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guaiacol. During the two weeks before admission he had been well except 
for gradually progressive jaundice. The day before admission he became 
acutely and severely ill with high fever and delirium. Examination on ad- 
mission revealed a well-developed, fairly well-nourished child who was febrile 
and comatose. A generalized icterus was very noticeable. The liver and 
spleen were not palpable. Laboratory studies showed the urine to contain hy- 
alin and granular casts with occasional white blood cells. The white blood 
count was 13,000. The icterus index was 170, the nonprotein nitrogen 25 mg. 
per cent, the serum calcium 12 mg. per cent, and the phosphorus 2.5 mg. per 
cent. The clinical diagnosis was acute yellow atrophy of the liver. The pa- 
tient rapidly became worse, his fever climbed, the coma deepened, and pur- 
purie areas appeared on the lower abdomen and hands. Edema of the eye- 
lids, face, and legs and ascites were noted on the day of death, which was the 
fourth after admission. A small 460 gram liver was found at autopsy. It 
was grossly nodular and firm in areas, but in other .reas it was necrotic. 
The microscopic examination (Fig. 10) showed extensive cirrhosis with wide- 
spread foeal necrosis. There was severe destruction of liver architecture. 
Most of the sear appeared to be old but unevenly dispersed throughout it 
were zones showing various stages of necrosis and repair, some with increased 
vaseularization or with hemorrhage. 


Fig. 10.—J. L. Cirrhosis due to cinchophen poisoning. The normal architecture is 
destroyed, so that more than one-half of the section shows scar tissue and focal areas of 
necrosis. Most of the scar appears to be old but dispersed unevenly throughout it are zones 
which show various stages of necrosis and repair, increased vascularity and hemorrhage. 
Liver cells are in isolated irregular nodules without a central vein. Section suggests repeated 
injury. (Masson stain, x60.) 


In the light of the history it would appear that this liver had been sub- 
jected to more than one period in which a hepatotoxie substance had de- 


stroyed areas of liver parenchyma, whereupon necrotic zones were replaced 


by cirrhotic sear tissue. 

The pathologie picture does not differ significantly from what would be 
expected in an adult with toxie (postnecrotic) cirrhosis. 

Fig. 10 is a photographie reproduction of a representative area of this 


liver. 
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HEPATOLENTICULAR DEGENERATION 

An endeavor to survey comprehensively cirrhosis of all varieties will in- 
clude mention of a small number of cases which have an equal or greater right 
to consideration among diseases of the central nervous system. These repre- 
sent the condition to which Wilson® gave his name in 1912. What were prob- 
ably the earliest two recorded cases were described by Gower in 1888 under 
the name of tetanoid chorea. Wilson®® in 1912 attempted to absorb the 
‘*pseudoselerosis’’ of Alzheimer into his new syndrome. Two pathologie ex- 
tremes exist between gross degeneration of the lenticular nuclei as described 
by Wilson and microseopie gliosis as deseribed by Alzheimer. Hall** deseribed 
a ease with both, and gradations are now recognized under the term which 
he applied, hepatolenticular degeneration. <A historical summary with refer- 
ences is given by Homburger and Kozol.** 

The curious feature of the disease is the association of a degeneration in 
the brain, typically predominant in the lenticular nuclei but sometimes involv- 
ing the cortex in lesser degree, with a marked but usually asymptomatic 
cirrhosis of the liver. The condition is rare. Strong®® declares that a total 
of only fifty examples has been reported. Walsh’ however, and Sweet, Gray, 
and Allen*' suggest that it is not as unusual as has been supposed. Our find- 
ing of two proved and two possible cases in the files is in accord with this. 
Clinically®* © the disease is characterized by insidious onset, usually in later 
childhood or young adult life. Although in its true form it is definitely 
heredofamilial in distribution, an essentially similar syndrome is encountered 
occasionally in acquired liver disease.**** Bulbar palsy with dysarthria, 
hyperemotionalism, a progressive rigidity of the skeletal musculature, a coarse 
rhythmical tremor accentuated in emotional stress or in voluntary movements, 
and characteristic contractures of the hands, wrists, and feet are salient 
features. The mouth sags open with constant drooling and the facial ex- 
pression is vacant or idiotic long before mental deterioration has reached a 
parallel degree. A zone of pigmentation at the limbus of the cornea, known 
as Kayser-Fleischer ring, is diagnostic when found. It is often missed without 
special examination. Loss of liver function may or may not be evident. Wil- 
son stressed the silent nature of the inevitable cirrhosis but many au- 
thors®: ® °7-7° have since described cases in which evidence of liver disorder 
was present or even predominant. 


Case 1.—C. V. D., a white boy aged 12 years, was first seen in October, 
1945. He had a family history that suggested that a sister had died at the 
age of 10 years from some sort of liver disease. Past history was negative. 
His present illness began two years prior to admission with bleeding tend- 
encies. As time went on he developed stiffness of the joints and contractures 
of his hands. He was discovered to have a large spleen eight months before 
admission. A few weeks before entering the hospital he developed poly- 
dipsia and polyuria. Occipital headaches had been troublesome. 

On examination the boy was listless, dull, and had great diffieulty in 
enunciation. His sensorium was clear. He had numerous bruised areas. His 
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spleen was enlarged, firm, and not tender. The liver was enlarged. He had 
weakness in all extremities and his tendon reflexes were hyperactive. He had 
a urine of low specifie gravity and a leucopenia. After discharge he developed 
progressive signs of basal ganglion disease and evidence of liver malfunction. 
A laparotomy was performed which disclosed a typical nodular cirrhosis of the 
liver. See Fig. 11 for the microseopie picture. The boy died a few hours 
after the laparotomy. A post-mortem examination was not granted. 





Fig. 11.—C. D. Biopsy, hepatolenticular degeneration. Liver cells, among which is a 
scattering of pycnotic nuclei, are divided into islands by large smooth bands of connective 
tissue. Note absence of ceriral vein. Some liver cells show pressure necrosis. (Hema- 
toxylin-eosin stain, x60.) 


Case 2.—C. G., a white boy aged 14, was first seen in October, 1934. His 
brother had died at the age of 6 years from cirrhosis of the liver in another 
hospital. He gave a history of the steady development of the classical picture 
of Wilson’s disease for a period of seven years. The physical findings in the 
liver were those of advanced portal cirrhosis. There was extensive softening 
of both lenticular nuclei. 

Discussions of the etiology of this condition usually have concluded that 
the disorder in the central nervous system is secondary to that in the liver. 
The nature of the cirrhosis is indistinguishable from that in ordinary portal 
cirrhosis. Although the lesions of the brain are most prominent in the lenticu- 
lar nuclei, they are not always confined to that area. Rabiner and associ- 
ates’ suggest that the vascular endothelium constitutes a blood-brain barrier 
serving to protect the brain from noxious agents, that this barrier may be a 
part of the reticuloendothelial system generally, and that disease of the liver 
or spleen might serve to break down this barrier and leave the central nervous 
system abnormally vulnerable. 

The diagnosis of hepatolenticular degeneration cannot be made definite, 
in most cases, without finding both the characteristic neurologic manifesta- 


tions and some evidence of hepatie cirrhosis. The strong heredofamilial nature 
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of the disease, however, may support a presumptive diagnosis when such a 
diagnosis already has been made in some other member of the family. The 
diagnostie Kayser-Fleischer ring should be looked for. Liver function tests 
may sometimes prove helpful in establishing the presence of liver dysfunction. 
Liver biopsy may be resorted to in selected instances. 


UNCLASSIFIED JUVENILE CIRRHOSIS 


Seven cases encountered in this study are not classified for lack of clinical 
data. Because they did conform to the usual anatomical types they could not 
be placed under an anatomical classification. 

Two of them presented the clinical and biopsy findings compatible with 
a diagnosis of obstructive biliary cirrhosis due to congenital anomaly of the bile 
ducts. However, at laparotomy the major extrahepatic bile ducts appeared to 
be patent. It is quite possible the site of obstruction was intrahepatic or in 
extrahepatic ducts that could not be visualized during the operation. One child 
died at home and the other in the hospital. An autopsy was not obtained on 
either. 

Two additional patients who died early in infancy and who developed 
jaundice soon after birth were found at autopsy to have diffuse fibrosis of the 
liver. Both were febrile during their period of hospitalization. Cultures of 
Bacillus coli were grown from the blood of each patient. One had nucleated 
erythrocytes in the peripheral blood and extramedullary hematopoiesis in the 
liver, but this may have been due to the fact that she was premature. No Rh 
data were obtained. The possibility that bacterial invasion of the blood 
stream was the cause of liver damage is good but not conclusive. Many 
pathologists agree that bacteremia will, in selected cases, result in cirrhosis 
of the liver (Moon,"* Karsner,' and Moore"*). 

In the fifth of these unclassified cases the patient was found at autopsy 
to have diffuse, moderate fibrosis of the liver. The patient was born a month 
prematurely and lived only two months. Evidence of erythropoiesis was ob- 
tained from the peripheral blood and the autopsy specimens. She also had a 
positive blood culture for Staphylococcus aureus which was believed to be the 
result of an abscess on her back. The clinical findings were not sufficient to 
make a diagnosis of erythroblastosis and no Rh data was obtained in those 
days. Perhaps the bacteremia was the principal etiological factor. 

The sixth patient is a boy who at the age of 5 months was discovered to 
have a prominent splenomegaly and lymphadenopathy. At an outside hospital 
he is known to have been given multiple blood transfusions and sent home. 
He suffered from several intercurrent infections, including otitis media and 
pneumonia, before coming to Children’s Hospital. Here a biopsy of a large 
liver was obtained that showed quite extensive portal and diffuse fibrosis. 
Skin and lymph node biopsies did not help make a diagnosis. Clinical im- 
pressions of xanthomatosis and agnogenic myeloid metaplasia were never sub- 
stantiated. The clinical and pathologie classification of this child remain un- 
decided. 





THE JOURNAL OF PEDIATRICS 


The seventh patient, a white boy, had a brother die at the age of 5 months 
with ‘‘liver trouble.’’ He was hospitalized at the age of 9 months with a 
history of jaundice for two months. He was undernourished and under- 
developed. A splenomegaly and hepatomegaly were found. Laparotomy dis- 
closed a smooth liver. On microscopic examination mild, diffuse fibrosis was 
found. The etiology is obseure. The anatomic findings are not like those in 
the usual anatomie classifications. 

These cases serve to emphasize that good clinical and laboratory data 
are essential to accomplish an accurate classification. Knowledge of the 
pathogenesis and etiology of cirrhosis is not as yet sufficient to make classifica- 
tion of cases easy, even when data is available. It would be a mistake to think 


of ** juvenile cirrhosis’’ only in its elassie nodular form. 


THE DIAGNOSIS OF JUVENILE CIRRHOSIS 


Many papers have appeared which diseuss the symptomatology and diag- 
nesis of cirrhosis. Most of them emphasize adult findings. A brief review of 
the peculiarities of the condition in childhood and infaney is undertaken here. 


Enlargement of the liver even in advanced cases has been an almost uni- 
versal finding. This is in contrast to the findings in adults where a small liver 
is the usual finding in advaneed cirrhosis. Obstructive biliary cirrhosis in chil- 
dren is nearly always due to congenital atresia of the bile passages, while in 


adults this is never true. Cirrhosis as a sequelae to fetal erythroblastosis seems 
well established from this study while a relationship of the two conditions for 
adults is not established although admittedly possible. The oceurence of 
vascular spiders in the majority of adult patients has been emphasized by Bean” 
and by Patek, Post, and Vietor.** In children with cirrhosis this physical find- 
ing is rare. A history of the ingestion of large quantities of aleohol for long 
periods of time is usual for people with adult nodular cirrhosis. Such a history 
is rarely encountered in children with the same variety of cirrhosis. 

The importance of a careful clinical history cannot be overemphasized. The 
history of the ingestion of hepatotoxie agents that are powerful enough to cause 
cirrhosis is not likely to be elicited unless the interrogator has the possibility in 
mind. The eause of postnecrotie cirrhosis in the ease reported in this paper was 
not suspected until autopsy. The patients with congestive cirrhosis with one 
exception (one with hepatie vein thrombosis) gave a history of prolonged and 
intermittent eardiae decompensation. The report of clay-colored stools since 
birth will always be available when the patient suffers from congenital atresia 
of the bile ducts, and it should be elicited. A history of syphilitic parents, 
of course, would cause immediate investigation of syphilis as the cause of 
symptoms in the newborn infant. To gain a knowledge of liver disease in 
other members of the family is imperative if such is the fact. It is important 
in evaluating suspected eases of cirrhosis to know about bleeding tendencies 
and of past episodes of jaundice. Data pertaining to the diet and development 
may be helpful in the study of, if not in the diagnosis of, juvenile cirrhosis. 
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Hepatomegaly, hepatomegaly with splenomegaly, jaundice, ascites, light- 
colored stools and dark urine are the common objective findings that draw 
attention to the liver as the site of disease. Prominent superficial abdominal 
veins, hemorrhoids, or other evidences of portal hypertension occasionally 
serve to focus attention on the liver. 

Complete blood counts and routine urinalyses are essential in evaluating 
any ease. The serology is essential to rule out syphilitic cirrhosis. Rh typing 
of the patient and parents should be accomplished to settle with a high degree 
of probability whether erythroblastosis is to be considered. Quantitative 
determination of Rh antibodies should be done if the clinical picture of 
erythroblastosis exists. In Negroes, careful and repeated search for the 
sickling tendency is indicated, because this form of anemia seems to be an oc- 
easional precursor of cirrhosis. Xanthomatosis usually shows characteristic 
changes in the skin or bones and if it or syphilis is suspected, skeletal films 
should be obtained. Liver function tests, if positive, will establish the 
presence of liver disease. They should always be obtained in suspected cases 
of cirrhosis not only as an aid in diagnosis but to help follow the progress of 
the disease. It is necessary to know when jaundice exists if it is obstructive, 
hematogenous, or hepatogenous. The required data to determine this, aside 
from the history, is history of bile in the stool, bile in the urine, or urobilinogen 
in the urine. The quantitative Van den Bergh also is helpful. 

The diagnosis of obstructive biliary cirrhosis for all practical purposes in 
children depends on making a diagnosis of complete persistent obstructive 
jaundice. Once a diagnosis of congenital atresia of the bile ducts is established, 
one can conclude that obstructive biliary cirrhosis also exists. A history of 
jaundice from the time of birth or soon thereafter can be obtained. Clay- or 
white-colored stools from the time of birth is a universal finding. These babies 
are well nourished as a rule in spite of the jaundice. They often remain so 
for many weeks. Bleeding tendencies and evidences of portal obstruction 
develop late in the course of the child’s short life. Jaundice and a high icterus 
index are prominent findings. Hepatomegaly, splenomegaly, and distention 
of the abdomen also are found. The laboratory findings substantiate the 
presence of an obstructive type of jaundice which in most eases is complete and 
persistent. 

Nodular cirrhosis is usually an exclusion diagnosis. Most of the patients 
in this series had a clinical diagnosis of ‘‘Banti’s disease,’’ although some did 
not show the usual anemia or leucopenia. A history of bleeding tendencies, poor 
development, many infections, and an inadequate dietary intake may sometimes 
be obtained. Patek and Post*®® found the most common symptom to be insidious 
swelling of the abdomen. Two of the children whose cases are presented in this 
paper gave such a history. Jaundice vften accompanies the terminal illness. 
The usual manifestations of Ganti’s syndrome are present. Evidence of portal 
hypertension is usually prominent. In the final analysis a liver biopsy is re- 
quired to make a certain diagnosis because the diagnosis depends on the anatomic 
findings. The findings are not constant enough to make a certain clinical 


‘diagnosis. 
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The diagnosis of congestive cirrhosis depends on the establishment of.a 
diagnosis of cardiac decompensation which has been chronic and intermittent. 
The physical findings, in addition to those attributable to heart disease, are those 
which indicate the presence of portal hypertension. Sometimes the hepato- 
megaly, splenomegaly, and ascites are the result of both chronie passive conges- 
tion from eardiae decompensation and the portal obstruction of cirrhosis. An 
evaluation of the role played by each is difficult. In most eases the cirrhosis can 
only be suspected because it does not always result even though cardiae decom- 


pensation has been present for a long time. 

Postnecrotie cirrhosis should not be diagnosed clinically unless the findings 
of cirrhosis are found and a definite hepatotoxic agent can be identified. Some- 
times it ean be differentiated from nodular cirrhosis by experienced histo- 
pathologists on the finding of liver nodules that are more irregular in size and 


less uniform in pattern from those seen in nodular cirrhosis. 

The diagnosis of cirrhosis as a part of the disease of erythroblastosis 
fetalis may be suspected clinically if evidence of portal hypertension develops. 
It probably will be a pathologie diagnosis in most instances until more 
serologically proved cases are followed and reported. 

The diagnosis of hepatolenticular degeneration depends on finding both 
the characteristic neurological manifestations of the disease and in addition 
some evidence of hepatic damage. The diagnostic Kayser-Fleischer ring should 
be kept in mind. In advanced cases the physical and anatomic findings are 


identical to those of nodular cirrhosis. 


SUMMARY 

Forty proved cases of cirrhosis from the records of The St. Louis Children’s 
Hospital, have been classified and discussed. Clinical and pathologie findings 
have been outlined and brief comparison made with the picture in adults. 

Cirrhosis in children is rare, but not so rare as has been supposed. Defined 
as a diffuse fibrosis of the liver, it can be brought about in a variety of ways, 
some of which depend upon inheritance and some upon major derangement in 
some other organ system. The classification used here is etiologie in general; 
its limitations are those of the material at hand, which, although unusually 
large, is not representative of all known forms of the disease. 

Obstructive biliary cirrhosis is due almost always to congenital anatomic 
anomaly. Clinically it is distinguished by an obstructive type of jaundice in the 
newborn infant and pathologically by interlobular fibrosis, bile stasis, and 
moderate inflammatory infiltration. 

Nodular cirrhosis usually develops in childhood rather than in infaney, and 
is insidious in onset. Jaundice and hepatosplenomegaly are the most constant 
findings. The atrophie stage is rare. The liver shows extensive perilobular 
fibrosis, focal regeneration, and mononuclear cell infiltration without bile stasis. 

Cirrhosis is a rare sequela of erythroblastosis fetalis. In addition to the 
usual clinieal and pathologie findings of erythroblastosis there is diffuse fibrosis 


of the liver. 
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Congestive cirrhosis is the result of repeated severe passive congestion of 
the liver that alternates with periods of relative compensation. Clinically it 
is overshadowed by the primary disease of the heart. The excess fibrous tissue 
is central to the lobule rather than diffuse or peripheral. Hyperemia and 
dilatation of the sinusoids are typical. The liver is enlarged rather than 
shrunken. Hepatic vein thrombosis as a cause of congestive cirrhosis is rare. 

A variety of toxins are capable of causing necrosis in the liver, which, if 
it is not too extensive, is followed by fibrotic repair. There seems to be nothing 
distinctive about this sequence as it occurs in children. 

Two typical eases of hepatolenticular degeneration are deseribed. So far 
as the liver is concerned they are indistinguishable from ordinary nodular 


cirrhosis. 


The incompleteness of our understanding of this field is emphasized by 


the presentation of seven unclassified cases which illustrate the difficulties in 
exact diagnosis. 


We wish to express our thanks to the professor of pathology, Dr. Robert Moore, for mak- 
ing available to us all data and material on those patients who came to autopsy. 
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CLINICAL RESULTS IN ALLERGIC CHILDREN 


SAMUEL J. Levis, M.D., aNp SetMa S. Moss, M.D. 
Detroit, Micu. 


HE use of antihistaminic drugs in allergic diseases is based upon a theory 

which is yet to be conclusively proved. This theory postulates the liberation 
of histamine as a result of the union of the allergen and the sensitized cell in the 
shock organ. The resultant reaction supposedly produces histamine plus other 
physiochemical changes in the cell itself. Histamine liberation as a result of the 
allergic reaction cannot alone explain all the symptoms of allergy. Nevertheless, 
the recently introduced drugs which are able to neutralize the pharmacologic 
effects of histamine have proved themselves of great value in the relief of some 
allergic symptoms. The failure of these drugs to be universally effective only 
serves to emphasize again the inadequacy of the histamine theory as a complete 
explanation of the allergic reaction. 

Benadryl and Pyribenzamine, the first antihistaminies produced in this 
country, have been followed by a plethora of many similar drugs evolved by 
pharmaceutical laboratories, each with claims of greater superiority and lesser 
percentage of side reactions. These compounds are phenolic ethers closely related 
structurally to Benadryl and Pyribenzamine.* From the reports of others and 
from our own unpublished observafions it is evident that they produce similar 
but varying percentages of side reactions. The most important side reactions 
encountered are drowsiness and sleepiness, which seem to occur with Benadryl 
more frequently than with most of the other compounds. In our previous study 
of Benadryl' nuimerous other side reactions were listed, and occur with most of 
these drugs. Their depressing effect is not always disadvantageous when treat- 
ing allergic diseases in children, in whom their sedative action is often desirable, 
particularly in asthma and eczema. 

In an effort to overcome the drowsiness produced by these drugs, cerebral 
stimulants such as dextro-amphetamine, desoxyephedrine, and eaffein have been 
used when indicated, especially in adults. A compound of Benadryl and Amino- 
phyllin (Hydryllin-Searle) was found? to be superior to either Benadryl or 
Pyribenzamine from the standpoint of fewer and less severe side reactions. 
Aminophyllin exhibits an effective central nervous system stimulating effect in 
addition to its well-known ability to relax smooth muscle. This combination of 

From the Allergy Clinic, Children’s Hospital of Michigan. 


*The following chemical compounds are similar in structure to Benadryl and Pyriben- 
zamine, formulas of which are shown. 


Antistine Ciba 
Decapryn Merrill 
Neo-Antergen Merck 
Neo-Hetramine Wyeth 
Histadyl Lilly 
Diatrin Warner 
Trimeton Schering 
Thenylene Abbott 
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drugs produced a greater percentage of benefit not only in hay fever but also 
in noninfective asthma, in which patients the antihistaminics alone are far less 
effective. 

Recently we have had the opportunity of studying an entirely new anti- 
histaminie drug, characterized by a structure totally different from those pre- 
viously reported, which, as pointed out, are all closely related. This drug is 
2-methyl-9 phenyl-2,3,4,9-tetrahydro-l-pyridindine. The hydrogen tartrate sali 
is marketed under the name ‘‘Thephorin.’’* The structural formula of The- 
phorin is shown along with those of Benadryl and Pyribenzamine which are 
representatives of the older group of antihistaminies. Exhaustive in vitro and 
in vivo studies** have shown that this new drug is low in toxicity and high in 
antihistaminie effect. Pharmacologically the drug antagonizes the physiologic 
effect of histamine in experimental animals. It prevents histamine-induced con- 
traction of the smooth muscles of the bronchi and intestines; it abolishes the 
effect of histamine on blood pressure and capillary permeability and is of value 
in preventing anaphylactic shock in the guinea pig. Acute toxicity studies in 
mice showed that it was about the same as Benadryl but only one-third to one- 
half as toxic as Pyribenzamine. There was no evidence of chronic toxicity. 


CH -W GN 0, 
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THEPHORIN 
PYRIBENZAMINE BENADRYL 


Clinical studies with the drug by several previous observers’ have been carried 
out almost exclusively on adult patients. These indicate a very high percentage 
of symptomatic relief, varying with different observers from 70 to 97 per cent 
in hay fever, 65 to 91 per cent in asthma and urticaria, and a significantly high 
percentage in allergic rhinitis and other allergic disorders. These observers 
reported that Thephorin produced fewer side reactions than other antihistaminics 
and caused drowsiness and sleepiness much less frequently than the older group 
of antihistaminics. 

On the contrary, the majority of the side effects observed were due to its 
central nervous system stimulating effect, resembling similar effects produced by 
ephedrine and amphetamine. Our unpublished results’® using Thephorin in 142 
adults corroborates the observation of others that side reactions with this drug 
are slightly less frequent but much less severe than with other antihistaminiecs. 





*Hoffman-LaRoche, Nutley, N. J. 
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In our series of adult patients, side reactions occurred in 30 per cent of the 
patients, but in only 8 per cent were they severe enough to warrant discon- 
tinuance of the drug. Clinical improvement occurred in 110 of 140 of our 
adult patients (77 per cent) treated for asthma, hay fever, allergic rhinitis, and 
urticaria. i 

The effect of the drug on allergic symptoms in children was presented in 
detail in one report.® Peters treated 142 patients, of which twelve were children 
13 years of age or under. The results in all twelve children, some with hay 
fever others with asthma (pollen and nonpollen) were excellent. He reported 
no side reactions in this small greup. Our preliminary study of this drug, begun 
in early 1948, was particularly stimulated by this remarkably favorable report 
of clinical relief with complete absence of side effects. A more extensive study 
of the drug in a larger group of children was therefore undertaken with great 
interest. 

Dosage.—The drug is supplied in tablets of 25 mg. and in a syrup contain- 
ing 10 mg. per teaspoon. Our case material consisted of patients seen both in 
the Allergy Clinie of the Children’s Hospital of Michigan and in private prac- 
tice. The dosage prescribed for younger children was one teaspoon of the syrup 
every three to twelve hours if necessary. Older children were given the tablets, 
25 mg. every three to twelve hours as required, depending on symptoms. 

Results of Treatment.—The effect of the drug was generally very definite. 
Relief was either marked and frequently complete or the drug was definitely 
ineffective. The mothers were usually quite certain as to the effect of the drug 
which, in the ease of most of the children, was evaluated on objective symptoms. 
Relief, when produced, lasted from four to twelve hours. The effect of the 
drug was quite consistent in the same patient. This was in contradistinction 
to our previous experience with Benadryl, the effect of which was found to be 
variable in some patients at different times. In this series relief less than 50 per 
cent was noted as ‘‘no benefit.”’ 


TABLE I. THEPHORIN RESULTS IN ALLERGIC CHILDREN 


| RELIEVED 





























RELIEF OF SYMPTOMS MORE SIDE REACTIONS 
eRe on 0 OR THAN DISCONTINUED 
DIAGNOSIS PATIENTS | 100%| 759% | 50% | SLIGHT 50% |PATIENTS TREATMENT 

Pollen H. F. 38 20 | 9 , . 2 81% |10 — 26% 4 = 10% 
Pollen asthma 12 6 21 0 4 75% l= 9% 0 
and pre-asth- | | 
matic cough | 
Perennial asthma 38 11 12 S | He. 73% 8 = 20% 3=> 7% 
noninfective 
Perennial allergic 9 3 2 1 | 3 | 66% 2 = 22% 1— 11% 
rhinitis 
Infantile eczema t 3 1 75% 
Urticaria 8 + 3 1 87% | 





Hay Fever—tThirty-eight children having grass pollen or weed pollen hay 
fever were given the drug for symptomatic relief. Thirty-three (81 per cent) 
received 50 per cent or better relief. Many were receiving pollen desensitization 
and were given the drug for symptomatie relief on days when their symptoms 
were not under control. Others were new patients who received the drug in 
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an attempt to control symptoms while desensitization treatment was instituted. 
Even though some patients were thus receiving injection treatment, the action | 
of the drug could be readily evaluated, since if relief occurred, it was usually 
prompt and definite within twenty to thirty minutes. 

Pollen Asthma.—We treated twelve children with pollen asthma or pre- 
asthmatic cough. Eight (75 per cent) were relieved 50 per cent or more. 

Perennial Asthma.—We treated thirty-eight children whose asthma was 
perennial in nature and noninfective in type. Twenty-eight (73 per cent) re- 
ceived very definite clinical benefit. These results are much better than with 
many of the other antihistaminices that we have used. Asthma complicated by 
respiratory infection responds poorly to Thephorin. We have made the same 
observation with many other antihistaminie drugs. 

Perennial Allergic- Rhinitis—Nine children were treated with the drug, 
of whom six (66 per cent) were benefited 50 per cent or better. 

Infantile Eczema.—Only four infants were avilable for trial with the drug. 
In three of these (75 per cent) there was definite relief of itching. 

Urticaria.—In eight cases of urticaria in young children seven were very 
appreciably relieved by Thephorin. None of these were chronic cases, and it 
would be difficult to attribute the improvement in such eases to the drug alone. 
Acute cases of urticaria are well known to be of short duration. However, 
the drug was very definitely of benefit in reducing the itching. 

We also used the drug in several children for the prevention of reactions 
following pollen injections. In four children in whom the drug was so used 
the tendency to such reactions was greatly reduced. 





Side Effects—Side reactions occurred as follows in our 109 patients: 

Slight drowsiness 13 

Severe drowsiness : 

Epigastric pain and/or nausea 

Constipation 

Restlessness and excitation 2 
Total 22 patients 


— 


We were thus unable to confirm Peter’s observation in regard to the com- 
plete absence of side reactions in children. In our 109 patiens there were 
22 (21 per cent) side reactions. However, only nine (8 per cent) were severe 
enough to discontinue the drug. 

In fifteen of the twenty-two children in whom side reactions occurred, 
drowsiness was the chief symptom. This in contrast to the observations of 
others and ourselves in regard to the side reactions to Thephorin in adults. 
In the older patients a sedative effect from Thephorin is seen much less fre- 
quently. The chief side reactions in adults consist of central nervous system 
stimulation and gastrointestinal symptoms. 

It is apparent that Thephorin is an effective antihistaminic drug and a 
valuable addition to the measures available for the palliative treatment of 
allergic diseases in children. 

Such new drugs in no way lessen the importance of adequate studies and 
subsequent specific treatment when indicated in these conditions. 
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SUMMARY 
1. Thephorin, a new antihistaminie drug, differing structurally from 
previous evolved antihistaminics, has been evaluated clinically in 109 allergic 


children. 
2. It was found to be very effective for symptomatic relief as follows: 


Hay fever 81% relieved 
Pollen asthma 75% relieved 
Perennial asthma 73% relieved 
Allergic rhinitis 66% relieved 
Infantile eczema and urticaria 75% relieved 


3. Thephorin produced side reactions in 20 per cent of this series. Reac- 
tions were seldom severe enough (8 per cent) to discontinue use of the drug. 
Thephorin has a mild sedative effect in children in contrast to the stimulating 
effect seen in adult patients. 
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A CORRECTION 


In the February issue of THe JouRNAL a case report was published entitled 
‘‘Hyeodan (Dihydrocodeinone) Poisoning’’ which title may have been mislead- 
ing. It was not in any way the intention of the authors to create the impression 
that they have found Hycodan, in therapeutie doses, to be toxic. The authors 
wish to make clear that the article dealt with a single case of an unusually large 
overdose of Hycodan taken by an unguarded 3-year-old child—in fact forty times 
the recommended dose. The purpose of the article was to report the measures 
taken which brought about a complete recovery within a few days. The authors 
feel that perhaps a more responsive title for the article would have been: ‘‘An 
Accidental Case of Poisoning Following a Large Overdose of Hyeodan—With 
Complete Reeovery.’’ 


(Signed) Henry Rascoff, M.D. 
March 31, 1949. 

















Case Reports 


COOLEY’S ERYTHROBLASTIC ANEMIA IN A NEGRO GIRL 


Joun D. Correy, Jr., M.D., Ann Davin D. Satmon, M.D. 
NATCHEZ, Miss. 


RYTHROBLASTIC anemia as originally described by Cooley’ is a progres- 

sive disease characterized by certain typical clinical features and changes in 
the hematologic picture and osseous system. Physical observations include - 
pallor, underdevelopment, a large head with a Mongoloid face, flattened nasal 
bridge, prominent cheek bones, cardiac hypertrophy, hepatomegaly, and extreme 
splenomegaly. 

The blood shows leucocytosis, severe hypochromie anemia, many erythro- 
blasts, reticulocytosis, and decreased red cell fragility. 

The distribution of bone changes in this clinical entity is generalized over 
the entire skeleton. The roentgenographic characteristics of the disease are 
widening and increased transparency of the long bones with thinning of cortices 
due to pressure from hyperplastic bone marrow. Medullary trabeculae are 
prominent. The skull shows thinning of the inner and outer tables. The outline 
of the outer table may be obliterated owing to atrophy from pressure by thick- 
ened diploe. The cancellous diploic bone is thickened, and closely packed 
striations resembling fine bony spicules situated perpendicular to the outer table 
in radial patterns are seen. The skull vault is thickened due to hyperplastic, 
hematopoetie components of the diploe.? 

Cooley*® and others who have investigated this anemia have not held the 
opinion that it is race-limited, although the disease is familial. Studies of Italian 
families by Dameshek’ have revealed cases ranging in severity from Cooley’s 
erythroblastic anemia to cases with mild hypochromie anemia, target-oval and 
stippled cells, and decreased red cell fragility. These syndromes, inherited as a 
simple mendelian dominant, showed a high incidence of transmission in the off- 
spring. Valentine and Neel*® conducted a genetic study which favored the hy- 
pothesis that the mild state is due to heterozygosity for a factor which, when 
homozygous, results in a full-blown erythroblastic anemia. 

There have been several authentic cases of erythroblastic anemia reported 
in races other than the Mediterranean group. These include a case in an English 
child,® three cases in Chinese,’® "* and one in an Indian boy.**? Dameshek’ men- 
tions one case occurring in a Negro boy seen at the Mt, Sinai Hospital in New 
York. Two other cases in Negroes have been reported, one by Stiles,’* another 
by Faber.** 

The prognosis of Cooley’s anemia is unfavorable and treatment is unsatis- 
factory. One has to rely on blood transfusions to keep the hemoglobin above the 
critical level of 5 Gm. per cent. Good effect from splenectomy on identical Greek 
twins was observed by Govan.** Following the procedure, they required only 
one-third to one-fifth as much blood to maintain their hemoglobin above a critical 
level, and their general condition improved. However, the apparent results from 
these cases would not seem to justify it as a routine procedure. Blackfan and 
Diamond" state that splenectomy is contraindicated as it has not been followed 
by retardation in the progress of the disease, and suggest that the anemia may 
progress more rapidly. 





| ree the Departments of Pediatrics and Radiology, Shreveport Charity Hospital, Shreve- 
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1. Fig. 2. 
Front view of patient, showing palpable extent of spleen and liver. 

Erect posterior-anterior view of the chest. Moderate enlargement of the heart, 
generalized in all diameters, is seen, with lung fields showing no definite evidence of pulmonary 
edema. Ribs and shoulder girdle extent and prominence of trabeculation of 
marrow cavities, and thinning of cortex. 


show increased 


Inset of Fig. 2, showing bone changes in greater 
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REPORT OF CASE 


M. L. R., a 6-year-old Negro girl, was referred to the hospital on April 19, 
1948, by Dr. W. B. Worley. She had had a cold with cough and chest pain for 
a month. The mother stated that she had a poor appetite and had been thin all 
her life. She had been in this hospital on Sept. 25, 1945, for a fractured hu- 
merus, and again in March, 1947, for bronchopneumonia. At that time she was 
found to have a severe anemia, but studies were inadequate to classify it. How- 
ever, numerous nucleated red cells were observed in blood smears and she was 
given 750 e.c. of blood in three divided doses. The mother, father, and four 
siblings were living and well, 

Physical examination on April 19, 1948, revealed an undernourished, pale, 
Negro girl not acutely ill. Her head was large, especially in the parietal regions, 
and she had a Mongoloid face (See Fig. 1). Blood pressure was 104/80. There 
was a systolic murmur over the entire precordium and the heart was enlarged 
to the left. The liver and spleen were both enlarged, being palpable 5 em. below 
the costal margins. There were no other significant physical findings. 





Fig. 4.—Views of both hands and wrists. The marked increase in extent and prominence 
of trabeculations in medullary portions of bones, is seen, with marked, uniform thinning of 
cortex surfaces. Only three carpal bones are ossified, suggestive of retarded maturity for 
chronological age. 


The blood count showed 1.8 Gm. hemoglobin, 850,000 red cells, 15,650 leueco- 
cytes with 64 segmented neutrophiles, 19 stabs, 1 juvenile, 15 lymphocytes, and 
1 monocyte. There were 507 nucleated red cells per 100 white cells. The red 
cells showed marked poikilocytosis, anisocytosis, hypochromia, and polychromato- 
philia, with many target cells (See Fig. 6) and many Howell-Jolly bodies, stip- 
pled red cells, and Cabot’s rings. The sickling test was negative on four occa- 
sions. Platelet count was 250,000, reticulocyte count 5.4 per cent. The erythro- 
eytic fragility test was reported as follows: hemolysis on patient begins at 0.34 
and is.not complete at 0.28. Hemolysis on control begins at 0.42 and is complete 
at 0.30. Iecteric index was 14.4. 
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Smears of sternal marrow showed marked hyperplasia of erythroid elements, 
the myeloid/erythroid ratio being 1/20. 

Results of x-ray films made on this patient were reported as follows: 

‘‘Skull: There was marked thickening of the diploe throughout the entire 
extent of the ealvarium, with striations situated in a radial pattern. 

‘‘The hands showed swollen appearance of tubular bones, with cortices 
thinned and increased prominence of trabeculae of the medullary eavities. Only 
three carpal bones were present, suggestive that bone maturity may be slightly 


Fig. 5.—Skull, showing thinning of’the tables, with marked hyperplasia and thickening 
of the diploe The radiate striations perpendicular to the diploe are suggestive of advanced 
hyperplasia of hematopoietic elements. 


Fig. 6.—Smear of peripheral blood showing erythroblasts, hypochromic, macrocytic erythrocytes, 
and target cells. 
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retarded. The chest showed moderate, generalized enlargement of the heart in 
all diameters. Lung fields appeared clear. In all the bones of the thoracic cage 
and shoulder girdle, were seen marked thinning of bone cortices and increase in 
prominence of the trabeculae of the medullary cavities. 

‘*Similar changes were seen in spine, pelvis, and lower extremities. 

**Impressions: Advanced hemolytic anemia, type undetermined, the type 
of which requires the following differential diagnosis; (1) Cooley’s Mediter- 
ranean anemia; (2) sickle cell anemia; and (3) familial hemolytic (spherocytic) 
anemia.”’ 

Treatment of this patient has consisted simply of repeated transfusions in 
approximately 200 ¢.c. doses. After receiving 1,000 ¢.c. of whole blood over a 
six-week period, her hemoglobin was 8.5 Gm., red blood cells 2,930,000. 

She showed considerable improvement on this treatment and was discharged 
to return at monthly intervals for examination and transfusions. 


SUMMARY 


1. A review of the literature on Cooley’s erythroblastic anemia is given. 
2. A ease occurring in a Negro child is reported to illustrate further that 


the disease is not limited to individuals of Mediterranean origin. 
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CONGENITAL CYSTIC DISEASE OF LUNG IN INFANCY 
Report or A Case Wiru Necropsy FINDINGS 


Grorce A. McC.ioskry, M.D., ANp Maup L. Menten, M.D. 
PirTsBuRGH, Pa. 


ype ~ eystic disease of the lung is not common at any age and 
rarely is diagnosed in infaney unless the condition has given rise to symp- 
toms. The condition in recent years often has been treated surgically. The 
case to be presented is of a male baby who showed, shortly after birth, a sternal 
retraction which progressed in a few weeks to the development of a funnel type 
of chest. This chest deformity was brought about by a polyeystie condition of 
the upper lobe of the left lung. The death of the child occurred at 6 weeks of 
age and the clinical history and autopsy findings are presented herein. 

The earliest report of eystie disease of the lung was by Bartholinus' in 1687. 
The first real contribution to the literature of this pulmonary condition was in 
1925 when Koontz? collected 108 cases from the literature, 26 of which occurred 
in the first ten years of life, and of these, sixteen were in the first year. Later, 
many papers appeared describing individual cases. By 1937, Wood and asso- 
ciates*" had added forty-eight surgically treated cases. In the same year, 
Schenck* ° collected a total of 381 cases from the literature. Up to the present 
time, additional single case reports have brought the total to about 450. 


REPORT OF A CASE 


L. D. M., a 6-week-old male infant with a history of dyspnea, cyanosis, and 
difficult passage of stools of five weeks’ duration, was admitted to the Children’s 
Ilospital of Pittsburgh on May 4, 1948, to the service of Dr. E. R. MeCluskey. 
There were no episodes of upper respiratory infection. On admission the infant 
appeared malnourished, underdeveloped, and in moderate respiratory distress 
with cyanosis except when at rest. The temperature was 98.6° F., pulse 126, 
and respirations: 26. 

The thorax had a funnel type deformity and a large left hemithorax. Infra- 
sternal, intercostal, and a slight suprasternal retraction were marked on in- 
spiration. The trachea was shifted well to the right. The mediastinum was 
also displaced to the right and the apex beat of the heart could be palpated at 
the left sternal border. Resonance over the left chest was almost tympanitiec, 
while the right chest was hyporesonant except for a dullness over the site of 
the heart. Breath sounds were distant over the left chest, absent over most of the 
anterior right chest, and bronchial over the left lateral and posterior chest areas. 
The abdominal wall was flabby and possessed little muscular tone. Bilateral 
indirect inguinal hernias were present. The remainder of the physical exam- 
ination was essentially negative. 

The laboratory results showed an essentially normal urine. Blood exam- 
ination showed a hemoglobin of 9.4 Gm., red blood cell count of 3,200,000, and 
a white blood cell count of 13,600 with 56 per cent granulocytes and 44 per 
cent lymphocytes. 

Roentgenogram examination of chest showed normal bone-contours except 
for a marked indentation at the base of the sternum (Fig. 1). The heart, 
mediastinal structures, and trachea were displaced into the right lung field, with 

From the Departments of Pathology and Pediatrics, University of Pittsburgh and Chil- 
dren's Hospital of Pittsburgh. 
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Fig. 1.—Roentgenogram showing deformity of sternum and emphysema of the left upper lobe 
of lung. 


Fig. 2.—Roentgenogram showing cyst in left hilar region and emphysema of left lung field 
with displacement of heart and mediastinum to the right. 
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the right border of the heart almost approximating the right lateral chest wall. 
In the left hilar region there was a round opacity suggestive of a cystic structure 
which measured 2.5 em. in diameter (Fig. 2). The left lung field was emphy- 
sematous with the exception of a small area of increased density immediately 
caudad to the area of left hilar opacity. The impression was that of a left hilar 
eyst with emphysema of the upper and lower lobes of the left lung. 

Bronchoscopie examination demonstrated a trachea deviated to the right, 
clear right and left main stem bronchi, and a smaller than normal left main 
bronchial orifice which did not permit passing of the bronchoseope. 

The course of the patient was downhill with progressively increasing air 
hunger, dyspnea, cyanosis and rapid pulse. Temperature elevation was never 
over 100° I’. The respirations ceased on the seventh hospital day. 


L 10 cms. 4 








Fig. 3.—Gross specimen revealing an emphysematous left upper lobe with an attached 
accessory lobe and a compressed left lower lobe. The right lung shows marked compression with 
peripheral emphysema. 


The necropsy was performed two hours after death. The body was that of 
an emaciated, poorly developed, white male child measuring 55 em. in length. 
Bilateral indirect inguinal hernias were present. There was an enlarged left 
hemithorax. Examination of the neck and upper thorax revealed the trachea 
deviated to the right. The lower end of the sternum showed a concavity involv- 
ing its inner surface. The abdominal muscles were of poor tone. The medias- 
tinum together with the left lung were markedly shifted to the right and the 
right lung was compressed to a smaller size than normal. The left lung, meas- 
uring 11 by 8 by 5 em., showed an anomalous lobation. It consisted of the two 
main lobes, upper and lower, and a small aceessory lobe partially separated 
from the upper lobe (Fig. 3). The upper lobe filled a large part of the left 
thorax and its median border was located 3 em. to the right of the midline. On 
sectioning, the cut surface of the upper two-thirds of this lobe showed numerous 


eysts of varying size. The eysts varied from 2 mm. to 25 mm, in diameter 
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(Fig. 4). The largest of these cysts, measuring 2.5 by 2 em., extended outward 
from the hilus and occupied one-third of the inner part of the lobe (Fig. 4). 
This cyst lay directly over the main bronchus supplying the upper lobe. The 
eavity contained yellowish gelatinous mucus and had a thickened, corrugated 
surface which in two or three places communicated with adjacent underlying 
bronchi. The lower one-third of the eut surface of this lobe appeared emphy- 
sematous. The bronchus supplying the left upper lobe was patent and measured 
about 4 mm. at its origin and about 2 mm. at the middle of the lobe. The lower 
lobe, measuring 5 by 3 by 3 em., was small and was displaced by the excessively 
expanded upper lobe into a position posterior to and left of the heart. It had 
a dark reddish color, was firm, and possessed little air-holding tissue. This lobe 
on section appeared firm but not consolidated and was supplied by a bronchus 
which measured 3 mm. in diameter at its origin on the medial surface. The 
aecessory lobe (Fig. 3), measuring 4.5 by 3.5 by 1 em., was attached for 1.5 em. 


Re 








Fig 4.—Section of cut surface of left upper lobe showing hilar cyst with cystic dilatation and 
emphysema of surrounding pulmonary tissue. 


at the hilar surface to the left upper lobe. Its free border was divided into 
three irregular scallops. It was dark reddish blue in color and firm, On section, 
the tissue appeared solid and not air-holding. This lobe was supplied by a 
branch of the bronchus to the upper lobe which was about 2 mm. in diameter 
at its origin. 

The right lung measured 9.5 by 6 by 4 em. and showed a normal lobation 
except for an incomplete separation of the middle from the upper right lobe. 
With the exception of an emphysematous, pinkish-white area at the periphery 
of the lateral surface of the middle lobe, this lung showed moderate expansion 
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Cross section of upper lobe of left lung showing papillary projection of cyst wall. 
(Hematoxylin and eosin stain, x30.) 


e} % 
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Fig. 6.—Cross section of upper lobe of left lung showing dilated terminal bronchioles, respira- 
tory bronchioles, and acini. (Hematoxylin and eosin stain, X30.) 





MC CLOSKEY AND MENTEN: CONGENITAL CYSTIC DISEASE OF LUNG 631 


and appeared firm and reddish in color. On section the organ appeared some- 
what more solid than normal, but fairly air-holding. The other findings were 
essentially normal. 

Anatomic Diagnoses.—Diagnosis was cystic disease of upper left lobe of 
lung; funnel-shaped deformity of chest; shifting of mediastinum to right; acute 
dilatation of right heart; emphysema; partial atelectasis of the lower lobe of 
left lung and of the right lung; bilateral inguinal hernias. 

Sections were examined from all parts of both lungs. Microscopically, these 
fell into two groups: (1) polycystic in type, and (2) possessing architecture of 
normal lung with superimposed lesions of primary atypical pneumonia of 
unknown etiology. 

In Group 1 the pleura was normal. The eystie dilatation was primarily 
in the bronchial tree and pronounced in the terminal bronchi and respiratory 
bronchioles (Fig. 5). The bronchi had a somewhat hypertrophied epithelium 
which stained deeply and in some areas was desquamated. A few of the larger 
bronchi contained a pink staining mucus. The alveoli which remained intact 
were relatively few in number and markedly dilated. The lining of the large 
cyst consisted of villuslike projections of bronchial wall with a thick connective 
tissue core covered with high columnar epithelium having prominent cilia. In 
the depressions between the bases of the papillary outpouchings, adherent pink 
mucoid masses were observed. The adjacent lung tissue showed dilated respira- 
tory bronchioles and a few dilated alveoli. It was difficult to differentiate 
respiratory bronchioles, small terminal bronchioles, and alveoli because the 
majority of the dilated spaces were ballooned to many times their normal size 
(Fig. 6). The remainder of the lung showed a normal architecture upon which 
was superimposed a primary atypical pneumonia; the alveolar walls were thick- 
ened by an infiltration of round cells which had materially reduced the alveolar 
spaces. In some areas a compression atelectasis was present. The alveoli con- 
tained desquamated, hypertrophied, lining epithelial cells and erythrocytes. 
The other organs appeared essentially normal. 


DISCUSSION 


In our patient the abnormalities of chest referable to alterations in pul- 
monary structure were present at birth; consequently, the condition may be 
classed as congenital cystic disease regardless of the mode of pathogenesis. 
Various theories which have been enumerated by Miiller’® and by King and 
Harris" have been suggested for the origin of congenital cystic disease of the 
lung. One of the theories which has been widely accepted is a lack of canal- 
ization in small areas of the solid, cellular bronchioles present in the early de- 
veloping lung. It is probable, however, that such factors as infection, anomalous 
lobation, and blood supply also play a considerable role in the formation of 
pulmonary cysts. When a bronchiole becomes occluded, expansion may occur 
above and below the block either because of increased air pressure or accumula- 
tion of mucoid secretion, so that primary cyst formation is usually associated 
with emphysema of the contiguous lung. This latter condition was brought 
about in our case by pressure of the large cyst on the main bronchus of the 
upper left lobe. The communications which existed between the large cyst and 
other adjacent bronchioles did not materially relieve the intracystie pressure 
because of the retained mucus. 

All cysts of appreciable size are lined with papillary projections of bronchial 
epithelium, which feature was prominent in our case. It is readily understand- 
able how symptoms of dyspnea can occur by obstruction in the lung. In those 
patients in which pressure is exerted on the heart, cyanosis may also be a 


symptom. . 
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The differential diagnosis may implicate almost any pulmonary disease, e.g., 
acute infections, neoplasm, localized empyema, tuberculosis, hydatid cysts, and 
diaphragmatic hernias. The diagnosis in our patient was fairly obvious from 
x-ray films, but the sudden death of the child, probably from the associated 
viral pneumonia, occurred before surgical intervention could be consummated. 


SUMMARY 


Cystic disease of left lung, in an infant dying at 6 weeks of age, resulted 
in deformity of the sternum and displacement of the mediastinum, heart and 
left lung to the right. Necropsy revealed an associated primary atypical pneu- 
monia of undetermined origin. 
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TETANUS OF THE NEWBORN INFANT 
Report or A Case WitH RECOVERY 


Water M. Biocx, M.D., AND MorGan J. Foster, M.D. 
Cepar Rapips, Iowa 


ETANUS neonatorum, which carries a very high mortality rate, has fortu- 
nately become a rather rare disease in this country. Cases of recovery, there- 
fore, seem worthy of reporting. 


CASE REPORT 


On Aug. 30, 1948, a normal female baby was delivered spontaneously at a 
farmhouse. The birth weight was 6 pounds. The umbilical cord was tied by 
the attending physician with the usual umbilical tape (cloth). The navel was 
kept covered with a navel band. The cord came off on the fifth day and the 
stump looked clean ; on the ninth day it appeared well healed. On the tenth day 
the baby became irritable but took the bottle well. The same evening she vomited 
once, On the eleventh day the parents noted that the baby held her fists 
tightly clenched and seemed to ‘‘make grimaces.’’ They also thought the 
baby was unusually ‘‘strong,’’ misinterpreting beginning rigidity as muscular 
strength. By the thirteenth day the baby was very fussy and had ‘‘spells’’ 
of clenching her fists. A drop of blood was noted on the navel. Profuse 
perspiration of the forehead and spells of ‘‘straightening out’’ frightened 
the parents. The temperature was 100° F. rectally. The baby continued to 
take the bottle fairly well but vomited on occasions. In the afternoon of that 
day, the mother heard the baby ’’panting terribly fast.’’ She found the baby 
covered with perspiration and rather ‘‘stiff.’’ The temperature was 106.2° F. 
rectally. The baby was taken to the hospital; during the trip she suffered 
three spells of ‘‘doubling up.’’ 

Course in Hospital —On admission, the outstanding symptom was a marked, 
generalized rigidity. The following findings, present only in part when the 
baby was first seen, became more pronounced and typical of tetanus on the 
second and third day of hospitalization: The forehead was wrinkled, there was 
a risus sardonicus, the neck muscles were taught, and there was opisthotonus. 
The abdominal wall was boardlike; the extremities were hyperextended. The 
fists were tightly clenched and the toes spread out in fanlike fashion. The baby 
could be lifted up from the crib like a ‘‘ wooden doll.’’ She weighed 5 pounds, 
4 ounces. 

Three diagnostic possibilities were considered: tetany of the newborn, 
intracranial hemorrhage, and last, because of its rarity, tetanus neonatorum. 
Blood was drawn from the femoral vein for a calcium determination and 10 e.c. 
of ecaleium gluconate were injected. This did not produce any relaxation. The 
ealeium value was 11 mg. per 100 ¢.c. A lumbar puncture was unsuccessfully 
attempted. Repeated the next morning, it yielded xanthochromie fluid under 
normal pressure, containing 1,200 red blood cells per cubic millimeter and no 
leucocytes. In retrospect, it was, of course, realized that the blood in the spinal 
fluid was traumatic. Bilateral subdural taps failed to reveal any bloody fluid. 
By now, symptoms typical of tetanus had become so pronounced that there was 
no more doubt about the diagnosis. 10,000 units of tetanus antitoxin were in- 
jected intramuscularly ; this was repeated the following day. Chloral hydrate, 
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5 gr., was administered in oil per rectum every four hours; 1 ¢.c. of magnesium 
sulfate in 50 per cent solution was injected intramuscularly every six hours. 
Sodium phenobarbitol, in doses of 4% to 14 gr., was given hypodermically as 
necessary to supplement the effect of those drugs. Penicillin, 10,000 units, was 
given intramuscularly every three hours. 


TEMPERATURE 


Chart I. 


For the next twenty days the clinical picture was dominated by nearly 


constant rigidity which did not even leave the baby entirely when she slept. The 
slightest disturbance would produce ‘‘tremors’’ and increase in tonicity. The 
temperature is recorded in Chart’I. Feeding at first was by nasal gavage but 
much of the formula (even when thickened with Pablum) was regurgitated. 
On the sixth hospital day the baby nursed fairly well from the bottle, but 
regurgitation persisted. By the tenth day, she took 2 ounces of a skimmed 
milk formula with Dryeo and dextrose. The fluid intake was supplemented by 
subeutaneous injections of 5 per cent glucose in water and normal saline. On 
the eleventh day stools containing mucus were noted. It was believed that this 
may have been due to the continuous rectal administration of chloral hydrate. 
The drug was stopped and replaced by phenobarbitol sodium. Feedings were 
replaced by boiled water only. Whole blood, Amigen, and electrolytes were given 
intramedullary into the tibiae. On the fourteenth day the injections of magne- 
sium sulfate were discontinued, after a slough had developed on one of the but- 
tocks. By the fifteenth day severe diarrhea was present. The baby became con- 
siderably dehydrated. Blood, plasma (from the hospital’s blood bank) and 
electrolytes were given intravenously, intramedullary, and (twice) intraperi- 
toneally (glucose and saline only). The diarrhea lasted about ten days, then 
subsided. In the meantime, the baby’s rigidity had greatly improved, By the 
sixth week recovery was steadily progressing; the baby was relaxed and gaining 
well. However, she continued to keep her fists clenched, possibly by now due to 
habit. She was discharged from the hospital on the sixtieth day, weighing 6 
pounds, 11 ounces. 

Laboratory studies showed a white blood count on admission of 14,500 cells 
per cubie millimeter with normal differential count. The hemoglobin was 11.5 
Gm., the red blood count 3,030,000 cells per cubic millimeter. During the height 
of the diarrhea, the hemoglobin fell to 7 Gm., the red blood count to 2,650,000 
cells per eubie millimeter, the white blood count was 12,900 cells per eubie milli- 
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meter. On discharge, the hemoglobin was 13 Gm., the red blood count 4,700,000 
cells per cubic millimeter, and the white blood count 8,300 cells per eubie 
millimeter. 

The patient returned a week later with a temperature of 105° F., severe 
clonie convulsions, and evidence of respiratory infection. Recovery was un- 
eventful. The baby has been well ever since. At present (December, 1948) 
she weighs 10 pounds, 14 ounces. Physical examination showed her to be in 
perfect health. 

COMMENT 


There are many single reports of tetanus neoatorum in the literature, most 
of them with fatal outcome. There are only a few reports of larger series 
(Hines,' Jenkins,? Bratusch-Marrain,® and Jones‘). The chief problem in this 
disease remains effective treatment. Perusal of the literature reveals that 
there really is only one drug which has lowered the mortality rate substantially, 
namely, magnesium sulfate. The use of this chemical in the treatment oi 
tetanus of the newborn infant was first advocated by Bratusch-Marrain® in 1923. 
Between the years of 1906 and 1921, prior to its use, this author reports the 
loss of twenty-seven out of twenty-eight babies. From 1922 to 1923, he enlarged 
his series of patients by ten additional eases,® four of which survived. In the 
American literature, Hines' and Muelchi,® both in 1926, corroborated the effee- 
tiveness of the drug. In 1928, Smith’ reported a case with recovery and was 
quite impressed by the effect of magnesium sulfate on the tetanie spasms. The 
actual value of antiserum, unless given very early after invasion of the organism, 
must still be considered doubtful. It should, of course, be administered in any 
case. 

If called on to advocate a ‘‘standard’’ treatment, we would suggest the 
following routine: 

1. Antiserum, 30,000 units, intramuscularly, to be repeated once or twice. 

2. Adequate sedation with chloral hydrate, 5 or 6 gr., given every four to 
six hours as oil retention enema, with or without equal amounts of sodium 
bromide. 

3. Magnesium sulfate, 50 per cent solution, 1 ¢.c. every six hours, given deep 
into the muscle. 


4. Sodium phenobarbital, hypodermiecally, in addition to above, as needed 
to secure sedation. 
5. Penicillin in oil every twenty-four hours. 


SUMMARY 


A ease of tetanus neonatorum with recovery is reported. The use of mag- 
nesium sulfate is advocated. A ‘‘routine’’ treatment is suggested. 
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Clinical Conference 


CLINICAL CONFERENCE OF THE DEPARTMENT OF PAEDIATRICS, 
VANCOUVER GENERAL HOSPITAL 


Case 1. A Case of Hemolytic Anemia in a Premature Infant 


Dr. Perer RANsForp (Resident in Paediatrics) for Dr. REGINALD WILSON 
(Associate in Paediatries)—This white male infant was born two months pre- 
mature on July 2, 1947. He was the first child and weighed 3 pounds, 4 ounces 
at birth. Mother, father, and child were Rh positive. The genotypes are de- 
tailed in Fig. 1. No atypical agglutinins were demonstrated. There is no his- 
tory of jaundice or anemia on either side of the family. Except for a slight 
degree of physiologie icterus, the child was at no time jaundiced and did not 
bleed. However, he gradually became more pale until on Aug. 17, 1947, the 
hemoglobin was 54 per cent (7.04 Gm.). There was no splenic or hepatie en- 
largement noted at this time. He took his nourishment well and his diet was 
supplemented with multivitamin emulsion and iron. The stools and urines were 
normal. Two transfusions were given over a period of two weeks (August 18 
to September 3) and after sixty-five days in the hospital he was discharged with 
a hemoglobin of 67 per cent. 

He stayed at home for three weeks and during that time the pallor returned 
and on September 25 he was readmitted to the hospital with a hemoglobin of 
55 per cent. Examination then revealed a pale infant weighing 7 pounds, 1 
ounce. The abdomen was somewhat protuberant and the spleen was palpable. 
The remainder of the examination was negative. He was again transfused, which 
raised his hemoglobin to 60 per cent. 

On September 30 refined liver extract was commenced and with this, plus 
oral iron, the hemoglobin hovered around 55 per cent but gradually fell during 
the next month to 45 per cent. 

amt, 

other remarkable findings save pallor. He had continued to gain weight and 
now weighed 8 pounds. On November 3, in addition to liver and iron, folie acid 
was commenced with a subsequent rise in reticulocytes (see Fig. 1), and hemo- 
globin reached a maximum of 91 per cent by November 20 (an increase of from 
50 per cent to 91 per cent in sixteen days). On December 2 the child was dis- 
charged on folic acid alone. The appetite was good and the color markedly 
improved. The spleen was still enlarged 3 fingerbreadths below the costal 
margin. Weight on discharge was 10 pounds. 

Additional laboratory investigation revealed: red blood cell fragility 
normal on child and both parents, with no evidence of spherocytosis ; volume 
index of .91; saturation index of .98; hematocrit 23 per cent. White blood 
count and differential were always within normal limits; icterus index on 


On October 27, the spleen was recorded as moderately enlarged with no 
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November 5 was 18; Kahn, negative; sedimentation rate on October 28 was 5/16 
(Westergren) ; stomach juice, histamine-fast achlorhydria; stools, normal in 
color; the urines were repeatedly negative for bile and showed urobilinogen 
values up to 1/64 dilution. 

Bone marrow on November 1 gave a megaloblastie reaction (Figs. 2 and 3) 
and on November 18 was normal. 


CASE ONE - BW. 3lbs 4oz 


HGB} BABY GROUPA Rh+CDe/CDE 
MOTHER GROUPA Rh+CDe/CDe (NO ATYPICAL AGGLUTININS) 
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Fig. 1.—Diagrammatic representation of the main clinical features, treatment, and progress. 


DISCUSSION 


Dr. A. W. BaGNALL (Associate, Department, of Medicine).—-This is the 
case of a premature infant who developed a severe anemia. The onset of the 
anemia was earlier than the usual anemia of prematurity. It was a macrocytic 
anemia and was associated with splenomegaly. Nucleated red cells were present 
and there was an increased urobilinogen excretion in the urine. It was a hemo- 
lytic type of anemia. There is no evidence that this was due to Rh ineompat- 
ibility, yet one cannot say that some as yet unidentified agglutinin was not 
present. At any rate, the process was quite severe and prolonged as, in spite 
of transfusions, iron and refined liver extract, the infant remained anemic 
(hemoglobin 50) four months after birth. 

There was a reticulocyte response from 21% to 11 per cent after one day’s 
treatment With folic acid. It seems unlikely that this was wholly due to this 
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treatment, but it would appear from the reversion of the bone marrow to normal 
after folie acid therapy and the quick and sustained rise in hemoglobin which 
occurred at this time, that there was a deficiency of that factor. 


Low power magnification of the bone marrow smear. 


Fig. 3 High power magnification showing typical “megaloblast.” 


In summary one must conelude that this child suffered a hemolytic 


(macroeytic) type of anemia due to some unidentified hemolysin. Certainly 
there is no positive evidence that this was due to excessive fragility or Rh com- 
patibility. It would seem also that there was defective blood regeneration and 
that this was not improved by liver extract or iron but that regeneration did 
take place coincidentally with the administration of folie acid. We must con- 
clude, therefore, that we are dealing with a hemolytic anemia in a premature 
infant with the secondary development of a folie acid deficiency. 


Dr. H. K. Frover (Pathologist).—It is difficult to establish a diagnosis in 
this case with absolute accuracy. I would like to comment upon the results of 
the bone marrow examination, which are particularly relevant. The term 
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**megaloblast’’ is used in the morphologic sense to designate that cell in the 
erythroid series corresponding to the abnormal cell found classically in the 
marrow of patients with pernicious anemia. Before folic acid therapy, the bone 
marrow revealed 5 per cent megaloblasts as well as macromyelocytes. Following 
treatment, all these cells had disappeared. 

It is unfortunate that a better recticulocyte base was not established while 
the infant was on liver therapy. The failure to obtain an adequate response to 
parenteral liver may indicate a relationship to the so-called ‘‘archrestie’’ or 
“‘liver refractory anemia’’ of adults, in which folie acid therapy has shown a 
satisfactory response where liver has failed. The apparent lack of response to 
liver is in contrast to the majority of cases of infantile megaloblastic anemia re- 
ported in the literature.t We are justified in doubting the validity of specific 
recticulocyte response within twenty-four hours of commencement of therapy. 
However, the presence of megaloblasts in the marrow immediately before in- 
stitution of folic acid therapy and after one month of liver therapy satisfies me 
that liver was ineffectual. I believe that this case is best classified with the 
group of macrocytie anemias of infancy, first reported by Zuelzer and Ogden’ 
in 1946. 


Dr. REGINALD WILSON (Associate in Paediatries).—We have presented this 
‘ase as an atypical anemia in a premature infant. This infant had an anemia 
more severe and more rapid in development than is usual in the simple anemia 
of prematurity. The evidences of hemolysis, megaloblastic marrow, and spleno- 


megaly also differentiate this case from the anemia usually seen in prematures. 
In the differential diagnosis one must also include: 


1. Congenital hemolytic anemia (acholurie family jaundice). Fragility tests 
on the child and both parents excluded this. 

2. Lederer’s anemia. The age of onset and other clinical features such as 
fever and prostration described in Lederer’s anemia were not present in this 
"ase. 

3. Von Jaksch’s anemia. This syndrome may well have included cases 
similar to ours. However, hemolytic anemias due to many other causes were 
also included in the classification described as ‘‘anaemia pseudo leucaemia in- 
fantum.’’ 

4. Syphilis and infection were excluded. 

5. Megaloblastic anemia of infancy (Zuelzer). 

This case has many features in common with the syndrome described by 
Zuelzer and Ogden, in that it developed a severe macrocytiec anemia, the marrow 
was megaloblastic, folic acid gave a prompt reeticulocyte response, and after 
this treatment the marrow returned to normal. However, the cases they de- 
scribed were in older infants, there was often an associated infection, and liver 
or folie acid produced a recticulocytosis. 

In conclusion, I would like to point out, from our study of this patient, 
that hemolysis in the newborn premature infant will apparently exhaust the 
supply of certain essential hemopoietic factors and lead to a nutritional macro- 
eytic anemia. 
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Dr. DoNALpD Paterson (Senior in Paediatrics) —Frankly, I was not pre- 
viously aware of cases of this type. Zuelzer’s work has emphasized that nutri- 
tional factors are involved in some of the macrocytic anemias of infancy. I 
have been interested in the presentation of this case, which illustrates a similar 
process. 

Although I am assured that there was no evidence of Rh incompatibility 
in this infant, I am not satisfied that our knowledge of this factor is sufficient 
to say that it could not be operating here. Could this be a missed case of 
mild erythroblastosis? I would like to know if the genotypes have been checked 
and I would also like to know something regarding the child’s present condition. 


Dr. REGINALD Witson.—This child has been re-examined at the age of one 
year. He is normal hematologically, physically, and developmentally. There is 
no change in the Rh picture. The spleen is still enlarged. 


REFERENCE 
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Case 2. Chronic Pyuria (Congenital Defect) Presacral Sympathectomy 
(Final Report of a Previously Reported Case) 


Dr. E. Leman (Assistant Resident in Pediatrics) for Dr. A. F. Harpy- 
MENT.—Miss P. C., a white girl aged 15 11/12 years at the time of her death in 
November, 1948, was the subject of a report in the JouRNAL’ when she was 14 
months of age. At that time she had had a left presacral sympathectomy done 
in an attempt to relieve a demonstrated left hydroureter with reflux from the 
bladder on that side. There was x-ray evidence of some degree of hydronephrosis 
on both sides preoperatively with some reflux from the bladder to the right 
ureter also (Fig. 4). However, postoperatively it was felt that ‘‘there was 
decrease in size of the bladder and ureter.’’ 

The child was presented at that time as ‘‘a case of persistent pyuria due to 
a neuromuscular dysfunction of the bladder for which a presacral sympathec- 
tomy was done.’’ No obstructive lesion was found anywhere in the urinary tract. 

On discharge from the hospital, two months after the operation, the urine 
contained Bacillus coli, a faint trace of albumin, and 1 to 2 white blood cells 
per high power field. 

It would appear justified to report the progress of this girl during her re- 
maining years and the remarkable findings at autopsy. 


Approximately seven months postoperatively her urine showed 4 plus white 
blood cells with clumping, a very occasional granular east cell and red blood 


cells. B. coli were cultured from the urine. 

In 1935, grand mal type seizures began, continued during the next five 
years, and ceased without explanation during early 1940. During this time she 
had many attacks of ‘‘pyelitis.’’ In March, 1940, several examined specimens 


were clear. 
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In November, 1943, she was reported as having no convulsions, was sociable 
but irritable, and was not doing well at school. At this time she had pyuria 
which was controlled by sulfonamide and mandelie acid. 

In December, 1946, the urine showed albumin from a trace to 2 plus, and 
a few pus cells. She was ‘‘slightly anemiec.’’ 

In March, 1947, the pyuria was reported as not responding to the sulfonam- 
ide and mandelie acid. B. coli were cultured from the urine. 


In November, 1947, a year before her death, she was investigated in the 
hospital. A Mosenthal test showed specific gravity from 1.009 to 1.011; hemo- 
globin, 70 per cent (9.11 Gm.); leucocyte count, 3.800; nonprotein nitrogen 50. 
Catheterization of exch ureter showed 4 plus pus on right side and 2 plus on 
left side. No organisms were grown. 


Fig. 4.—Pyelogram, Jan. 16, 1934. 


At each visit above noted, blood pressure readings were attempted but the 
results were never considered to be accurate because of the attitude of the patient. 

In July, 1948, there is a report that ‘‘the patient has grown into quite a 
tall, young girl, rather nice looking, but is immature emotionally and requires 
patient and consistent encouragement at school; otherwise her progress is sat- 
isfactory, is very introspective and has a feeling of insecurity as to her own 
ability.”’ 

In September, 1948, when first seen by us, she was reported to have recently 
developed a violent temper and no interest in her personal appearance. She 
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complained of occasional headaches relieved by Aspirin. For two weeks she had 
had frequent nausea and vomiting. On Sept. 28, 1948, urine showed albumin 3 
plus and an oceasional white blood cell. Hemoglobin 52 per cent (6.76 Gm.), 
red blood cells 3,000,000, white blood cells 5,400, sedimentation rate 82 mm. in 
one hour; nonprotein nitrogen 103, blood pressure 148/70, pulse 98, tempera- 
ture 99.1° F. Seattered rhonechi were heard in the chest. Chest x-ray was 
negative. She was admitted to the hospital September 30. 

A Mosenthal test showed fixed specific gravity of 1.010. The fundi showed 
mild edema with a fresh, small hemorrhage on the right side. 

She was noted to have a positive Chvostek’s sign, uremic breath, an enlarged 
heart, and sacral edema. 

On Oct, 24, 1948, massive subeonjunctival hemorrhages developed. Copious 
vomiting was present. All treatment was of no avail; i.e., no diuresis was 
produced. 

On Nov. 1, 1948, violent convulsions occurred. Terminally the patient was 
deeply unconscious with edema of the extremities. On November 6, nonprotein 
nitrogen was 167. She expired on Nov. 11, 1948. Plasma chlorides were 540 
mg. per 100 ¢.c. on October 20 and 492 mg. per 100 ¢.c. on October 30. 
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Fig. 5.—Gross appearance of kidneys and ureters. Note large circumscribed nodule of fibrous 
tissue in left kidney. 

Dr. H. K. Fiocer (Pathologist ).—The post-mortem examination was carried 
out twenty-three hours after death. The right kidney weighed 60 grams and 
the left 30 grams (normal 100 to 150 grams). Each kidney was small, markedly 
distorted, nodular, and firm in consistency. The capsule stripped with difficulty, 
causing some decortication. The cut surfaces showed moderate dilatation of 
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pelvis and calyces. The cortex was reduced to a narrow zone about one-half 
normal thickness and much of the corticomedullary differentiation was lost. 
In each kidney there were several circumscribed nodules of pale, yellowish- 
brown, homogeneous tissue of soft, fibrous consistency, measuring up to 2 em. 
in diameter (Fig. 5). The ureters were dilated to about twice normal size and 
their walls were quite thickened (Fig. 5). The ureteric orifices in the bladder 
showed normal patency and the bladder appeared essentially normal. 

The heart was enlarged, weighing 300 grams, and the left ventricle measure] 
a maximum of 13 mm. in thickness. A small amount of atherosclerosis was noted 
in the aorta. 

Each lung weighed approximately 540 grams (normal 300 to 400 grams) 
and showed patchy, pneumonie consolidation of the lower lobes. 

Microscopic examination confirmed the impression of chronic pyelonephritis. 
There was marked destruction of glomeruli and tubules with replacement by 
fibrous connective tissue and a chronic inflammatory infiltrate. 

The circumscribed nodules seen macroscopically proved to be loose, fibrous, 
connective tissue containing only scattered atrophic tubules. The ureter showed 
marked submucosal fibrosis but the muscle layers appeared essentially normal. 
Sections of the lung confirmed the diagnosis of bronchopneumonia. 

No conclusion can be reached concerning the primary etiology of the renal 
lesion other than the fact that it was not on the basis of any organic obstructive 
lesion of the urinary tract. It would be consistent with a neuromuscular dys- 
function in which chronic bacterial infection resulted in marked destruction of 
renal tissue causing renal decompensation and hypertension. 


Dr. H. L. CHampers (Assistant in Urology ).—This case presents the typical 
clinical and pathologie picture usually found in the condition commonly called 
‘“megalo-ureter’’ or ‘‘congenital idiopathic dilatation of the ureter.’’ That is, 
it shows marked dilatation of the ureter with gaping orifices and without any 
demonstrable mechanical obstruction. 

The etiology is still not settled. It may be due to some disturbance in the 
neuromuscular control of the ureter and bladder. Other possible causes that 
have been suggested are hypoplasia of the musculature and absence of the nor- 
mal inhibition of ureteral growth at the fifth month of fetal life. 

The treatment of megaloureter is difficult. A left presacral sympathectomy 
was done in this case, no doubt on the theory that the sympathetic supplies in- 
hibitory fibers to the detrusor and motor fibers to the internal sphincter and 
smooth muscle of the proximal urethra. This might contribute to the dilatation 
of the bladder and ureter. However, the actual role that the sympathetic and 
parasympathetic systems play in ureteral function is not definitely established. 
Lapides,? in a recent report on the physiology of the human ureter, found that 
ureteral peristalsis and tone were not affected by blockade or by stimulation of 
the sympathetic and parasympathetic nervous systems. Thus he concluded that 
the ureter is an autonomous organ. If this be so, it is difficult to understand 
how sympathectomy has anything to offer these cases. At any rate, it is appar- 
ent that the procedure was of very little, if any value in the case under dis- 
cussion. 
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Dr. DoNALD PATERSON (Senior in Paediatries).—I think that this case was 
typical of the end result in long-continued pyelonephritis which was obviously 
bilateral. Over the years these cases have demonstrated that quite considerable 
periods are common when the urine might be clear and no fever present, then 
bouts of fever with pus occur, almost certainly due to miliary renal abscesses 
draining into the pelvis of the kidney. The final result, namely, bilateral renal 
fibrosis with uremia and high blood pressure, is typical of such a renal lesion. 
The lesson to be learned is for the condition to be diagnosed and strenuously 
treated with modern antibiotics. A month’s or two months’ treatment might 
be necessary at the onset. Where the infection is confined to one kidney due 
to a malformation, nephrectomy would result in a eure. A sedimentation rate 
is an extremely valuable aid in ascertaining the cessation of such a renal in- 


fection. 


Dr. A. F. HaRpyMeEntT (Assistant in Paediatries).—Through the years that 
passed between the operation on this child and her death, many efforts were 
made to control her infection. Sulfonamides and antibiotics were not available 
during the earlier years. Later on there was little, if any, cooperation with 
the attending pediatrician. At any rate, infection finally completely destroyed 


her kidneys. 

If we see such a case today with bilateral megaloureter, we can only at- 
tempt to control the infection. If the condition is unilateral we must remove 
the infected kidney. The present case illustrates the fact that presacral sympa- 
thectomy is not of value in relieving the condition. 

This is a final report on a previously reported case. 
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Case 3. A Case of Polyostotic Fibrous Dysplasia 
(Albright’s Syndrome) 


Dr. A. MaLkrn (INTERN), FoR Dr. Joun Prrers.—This patient (M.G.) 
is a white female child 514 years old who was admitted to the Vancouver General 
Hospital on May 30, 1948, with the complaint of vaginal bleeding. She had been 
well up to May 20, ten days prior to admission, when she developed erampy ab- 
dominal pain which persisted on and off for the entire day. The following morn- 
ing she began to have vaginal bleeding which continued for about one week, re- 
quiring the use of several napkins daily and being fairly typical of a normal 
menstrual period. The flow had ceased by the time of admission. The mother was 
also concerned by the patient’s increasing obesity. She had always been a large 
and sturdy child, enjoying good health and showing better than average intelli- 
gence, but for the past eighteen months she had seemed hungry all the time and 
had become markedly obese. She was troubled frequently by enuresis. It was 
elicited that a wood tick had been removed from the back of her head on May 
17 and another found partly embedded and removed on May 23. 
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The patient’s birth history and early development were normal. The past 
history was negative except for frequent attacks of tonsillitis. The family his- 
tory was essentially negative. There are three male siblings, all apparently 
normal in stature and appearance. There was no evidence of familial endocrine 
abnormality. 


Figs. 6 and 7.—Front and side view of the patient. 


Physical examination (Figs. 6 and 7) revealed a large and obese child, 48 
inches tall and weighing 81 pounds. The breasts were enlarged with definite 
pigmentation of the areolae. This breast enlargement was partly due to in- 
ereased fat deposition and partly to hypertrophy of the glandular tissue, which 
felt firm and seemed about 3 em. in diameter. There was no pubic or axillary 
hair. The skin was normal in appearance except for a triangular, sail-shaped 
area of pigmentation in the left suprascapular area, extending laterally from 
the midline. This area measured 8 em. in the vertical diameter and about 6 em. 
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X-ray showing dysplasia in humerus and radius. 


Fig. 9.—X-ray of hands showing dysplasia of bones. 
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at the base. The pigmented skin was not elevated. The scalp, eyes, ears, and 
nose were essentially clear. The tonsils were markedly enlarged and cryptic. 
Three of the 6-year molars and the two lower permanent incisors were present. 
The heart and lungs were negative. The blood pressure was 104 systolic and 74 
diastolic. The spleen was barely palpable. The genitalia showed slight but 
definite enlargement. The nervous system showed no abnormalities. 

The laboratory investigation was as follows: urine analysis, negative; red 
blood cell count, 4.2 million; hemoglebin 76 per cent; blood calcium, 10.7 mg. 
per cent; blood phosphorus, 6.4 mg. per cent; alkaline phosphatase 19.7 Bod- 
ansky units; nonprotein nitrogen 24 mg. per cent; cholesterol, 143 mg. per cent; 
fasting blood sugar, 99 mg. per cent; glucose tolerance test following 70 Gm. of 
glucose orally showed a rather flat curve; the 17-ketosteroid excretion was 
recorded as 0.744 mg. of androsterone per day; stained vaginal smears showed 
a typical postmenstrual appearance. 

The x-ray examination of the skull, spine,.and ribs was negative. The 
pituitary fossa was within norma! limits. Some definite change was noted in the 
upper end of the shaft of the left radius (see Fig. 8), where the normal archi- 
tecture has been replaced by an amorphous appearance. There is a suggestion 
of an amorphous type of change in the left ulna and in the medial half of the 
lower end of the left humerus as well. The left hand (see Fig. 9) shows marked 
broadening of the shafts of the metacarpals throughout, with great thinning of 
the cortex and irregularity of architecture consisting of absorption of some and 
inerease of other striae. The middle phalanges of the index and ring fingers 
show very marked broadening of the shaft with a uniform amorphous ap- 
pearance of the bone. The proximal phalanx of the ring finger shows a some- 
what less pronounced but somewhat similar appearance, with a combination of 
rarefaction as well. The distal phalanx of the ring finger is grossly broadened 
with quite a wide tuft so that its volume is probably twice that of the correspond- 
ing phalanx of the other hand. The right hand is relatively normal but the 
first metacarpal shows a broadening of the shaft with some irregularity of the 
architecture. The proximal phalanx of the thumb shows a somewhat similar 
change. The development of the hands resembles that of a child nearer 12 years 
of age than 6. The right humerus shows a very slight thinning of the cortex 
in the middle third of the shaft. The femora, tibias and fibulas show only 
a number of horizontal nutritional lines. 


Dr. JOHN Prrers (Attending Pediatrician ).—This patient is an example of 
a clinical syndrome first deseribed by Albright in 1937. While still referred 
to as the Albright syndrome, the newer name of polyostotic fibrous dysplasia 
is more descriptive and seems to have been generally accepted. In this con- 
dition bone lesions showing osteitis fibrosa are associated with areas of pig- 
mentation of the skin and a generalized endocrine dysfunction. When the 
disease oceurs in female children precocious puberty is an added feature. The 
hone lesions may be single or multiple, are usually predominantly unilateral, 
and frequently are segmental in distribution. The characteristic pigmentation 
is patchy, tending to appear on the same side and having the same segmental 
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distribution as the bone lesions. The endocrine dysfunction may produce effects 
such as premature osseous development and maturation, hyperthyroidism, or 
precocious sexual development. The skeletal lesions constitute the central feature 
of the disease and usually progress slowly to cyst formation with a tendency 
to spontaneous fracture. 

In this ease the bone lesions are early and could have been easily missed 
if one had not deliberately looked for them. The important clue which directed 
our attention to the skeletal system was the area of pigmentation in the left 
supraseapular region. The medial border of this area ended so evenly at the 
midline over a distance of some 8 em., that it suggested the pattern of cutaneous 
nerve distribution. It is interesting to note that the most marked bone changes, 
(in the left radius, metacarpals, and phalanges) and the skin pigmentation 
oceur in regions supplied by approximately the same lower cervical nerve roots. 
If these bone changes had not been discovered, several other diagnoses would 
have to be ruled out. The presenting feature of precocious puberty could have 
resulted from a granulosa cell tumor or eyst of the ovary. Here one might have 
palpated an enlarged ovary or discovered an unusually high level of excretion 
of urinary estrogen. In polyostitie fibrous dysplasia, estrogen excretion varies 
with the menstrual eyele and is within physiologic limits. One also would have 
considered a lesion in the region of the midbrain, with pituitary irritation and 
stimulation. However, this patient has no evidence of an intracranial lesion. 
Oddly enough, there is no record of sexual precocity ever arising as a result 
of an actual tumor of the pituitary gland itself, although such a change has 
been noted following either neoplastic or inflammatory involvement of the mid- 
brain. Hyperparathyroidism frequently has been confused with the Albright 
syndrome because of the somewhat similar bone lesions. The normal serum 
ealeium and phosphorus determinations rule out hyperparathyroidism in this 
ease. Hyperplasia or tumor of the adrenal cortex may produce early sexual 
development, but such changes tend to be heterosexual, with marked enlargment 
of the clitoris, early development of pubic and axillary hair, and other evidence 
of virilism. Our patient shows no masculinizing changes at all. She does show 
obesity of a marked degree. This is probably on the basis of pituitary dys- 
function, although it has been suggested that the pituitary acts through stimula- 
tion of the adrenal cortex with overproduction of a so-called S-hormone. 


Dr. Harrison, would you like to diseuss the x-rays in this case? 


Dr. Bepoe Harrison (Chief of Department of Radiology).—The osseous 
lesions are visible bilaterally but they are more prominent on the left side. 
They are of three types: (1) There appears to have been complete absorption of 
lime, leading to a eystie appearance, the cysts being irregular in outline and 
spread along the long axis of the bones. These are well exemplified in the case 
of the left humerus. (2) An amorphous appearance as though the lime, instead of 
being limited to the architectural striae, is diffusely scattered through the 
whole of the tissue, exemplified particularly in the case of the left radius. 
(3) Destruction of the horizontal striae with retention and increased visibility 
of the longitudinal striae, well exemplified in the upper end of the left ulna. 
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Dr. J. Prrers.—Would you tell us how the bone lesions in this case can be 
differentiated radiologically from hyperparathyroidism ? 


Dr. B. Harrison.—In hyperparathyroidism the lesions are generalized. 
Here they are spotty in distribution. The distribution of these lesions as well 
as their varied character is indicative of a polyostotie fibrous dysplasia. 


Dr. J. Davies (Chief of Department of Pediatries).—Dr. Fidler, can you 
tell us something about the pathology of this condition? 


Dr. H. K. Fivter (Chief of Department of Pathology).—This case would 
appear to fulfill the diagnostic criteria for the syndrome first described as 
“‘osteitis fibrosa disseminata’’ by Albright? and later termed ‘‘polyostotic 
fibrous dysplasia of bone’’ by Lichtenstein.2 The lesions in bone consist of 
solid fibroblastic hyperplasia which fills the marrow cavity, causing resorption 
of bone and thinning of the cortex, although no new periosteal bone is deposited. 
The lesion may be distinguished from osteitis fibrosa cystica by the frequent 
presence of small islands of cartilage and the absence of cyst formation, although 
radiologically the bone lesion may appear cystic. It is often difficult, however, 
to distinguish between these two lesions on histologic grounds alone. The 
clinical, biochemical, and x-ray findings in this ease appear adequate to establish 
the diagnosis without resort to biopsy. 

The etiology is unknown but it has been thought to be a manifestation of 
some underlying trophic disturbance, possibly related to pituitary dysfunction, 
or it may be the result of an embryologie defect of bone. Recently it has been 
suggested that the monostotic and polyostotic types of fibrous dysplasia are 
unrelated etiologically* although such an hypothesis begs the question when the 
eause of neither is established. 


Dr. Wiu1aMs (Intern).—I would like to ask Dr. Eden how he interprets 
the estimations for serum phosphatase and 17-ketosteroids. 

Dr. J. EpEN (Chemical Pathologist).—The excretion of 0.744 mg., as an- 
drosterone in twenty-four hours is within normal limits for this age group and 
assuming that all urine voided during the collection period was saved, it in- 
dicates that the adrenal cortices are not oversecreting the hormones of which 
17-ketosteroids are a degradation product. 

The serum alkaline phosphatase level of 19 Bodansky units is pathologic 
in a child of this age, but high levels have been repeatedly reported in this disease 
and appear to be an integral part of the syndrome. The enzyme is elaborated by 
the osteoblasts and is concerned with the impregnation of the bone matrix with 
calcium salts.“ * A high serum alkaline phosphatase level, therefore, can be 
interpreted as evidence of an attempt to repair or limit the lesions by increasing 
surrounding calcification. However, in this case the x-rays do not suggest 
any increase in the density of the bone surrounding the lesions. 

More recently it has been suggested that the enzyme is mainly concerned 
with the formation of the fibrocollagenous framework of bone,® and so it is 
also possible that the elevated serum levels are the direct result of the over- 
production of the fibrous matrix which occurs in this disease. 
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Case 4. Cortical Carcinoma of the Adrenal Gland 


Dr. Evsa LEHMANN (Assistant Resident in Pediatries).—This patient, 
G. W., a 17-month-old white boy, beeame feverish and listless two days before 
admittance to the Vancouver General Hospital on Sept. 28, 1948. During this 
time he could take only fluids, most of which he vomited. Because of these 
symptoms his family physician was called, who discovered a mass in the left 
upper quadrant and advised hospitalization. 

Prior to this illness he had always been well and his parents had not 
noticed any change in his appetite or energy, nor did they consider that he 
had hecome paler. 

Physical examination revealed a fairly well-developed and well-nourished 
child. His face was flushed and his eyes somewhat sunken. He whined con- 
tinuously and appeared miserable. Temperature was 104° F., pulse 130, res- 
pirations 25, weight 11.3 Kg. 

A mucopurulent nasal discharge was present. The pharynx was moderately 
inflamed. The ears, superficial glands, skin, respiratory, cardiovascular, nervous, 
and osseous system presented no changes. 

The abdomen was flaccid and no tenderness was present. The liver and 
spleen were not enlarged to palpation. There was a large, firm mass about the 
size of a small grapefruit in the left upper quadrant extending from the 
costal margin to the level of the umbilicus, and from the flank to the midline; it 
was not tender and was only slightly movable. The external genitalia were of 
normal size and configuration and no pubie hair was present. 

Laboratory Investigation.—The urine contained 1 plus albumin and 2 plus 
white cells in clumps. Red blood cells were 4.1 million; hemoglobin 11 Gm. ; 
white blood cells 24,000 with a fairly marked shift to the left; platelets 269,000; 
nonprotein nitrogen 28 mg. per cent. 

The patient was given 10,000 units of penicillin every three hours upon 
admittance, and two days later 5 grains of sulfadiazine every six hours in an 
attempt to clear up the urinary tract infection. After the first two days the 
temperature ranged between 99° and 100.6° F. Subsequent urinalyses were 


repeatedly negative. 


An intravenous pyelogram was done on October 1, showing a large soft- 
tissue swelling in the left upper quadrant. Following the injection of the dye 
the right kidney appeared normal; the left, however, was displaced downward. 
The superior calices appeared normal in so far as visualized. Filling was not 
so complete as on the right, possibly due to pressure. The lack of gross de- 
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formity of the calices on the left suggested that the tumor was extrinsic, al- 
though the possibility of a tumor in the periphery of the kidney could not be 
excluded altogether. 

On October 4 the patient was given a transfusion of 150 ¢.c. of whole 
citrated blood and the following day, under ether anesthesia, a well-encapsulated 
tumor of the left adrenal gland was removed through a left kidney incision 
without difficulty by Dr. George Langley. No metastases were visible at 
operation. 

Postoperatively the patient received 250 ¢.c. of whole blood and 500 ¢.c. of 
normal saline intravenously. The immediate postoperative course was uneventful. 


The pathologic specimen consisted of an encapsulated, fleshy mass measur- 
ing 9 by 9 by 4 em. The outer surface was smooth and glistening, although 
somewhat lobular in appearance. The cut surface was composed of reddish- 
brown, soft, friable tissue. 


Fig. 10.—Section showing giant cells. 


Histologic sections taken through the tumor mass revealed a sparse fibrotic 
stroma, supporting sheets of hyperchromic pleomorphic and polymorphic epi- 
thelial cells showing marked variation in size and shape, with numerous giant 
forms (Fig. 10). The nuclei were large and vesicular and contained numerous 
mitotie figures. The cytoplasm was sparse and in the larger cells was of an 
eosinophilic, granular nature. The stroma was heavily infiltrated with lympho- 
eytes. The conclusion was giant cell carcinoma of the adrenal cortex. 

Subsequent Course.—On October 18 deep radiation therapy was instituted, 
ten treatments being given between this date and on October 31. He was 
discharged on October 31 weighing 10.6 Kg. 

Laboratory Data.—Red blood cells were 4.0 million; hemoglobin 9 Gm. 


per cent; white blood cells 5,000. 
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He was readmitted on Dec. 5, 1948, because of increasing pallor, lassitude, 
and abdominal distention. There was a general deterioration in his condition 
since he was last seen. He appeared paler and more irritable and presented a 
picture compatible with advanced malignant disease. The most significant 
change was the marked enlargement of his abdomen, which was due to a marked 
inerease in the size of the liver. This organ extended into the right iliae fossa 
and was very firm and nodular in consistency. A moderate amount of ascitic 


fluid was present. 

Laboratory Data.—Red blood cells 3.2 million; hemoglogin 6 Gm. per cent; 
white blood cells 15,000, of which 80 per cent were granulocytes. 

The patient was removed by his parents after five days in the hospital, and 
died at home Dee. 29, 1948. No post mortem was granted. 


Dr. E. Stewart James (Attending Pediatrician).—When this patient was 
first seen we thought the most obvious diagnosis was Wilms’ tumor because 
of the size and location of the mass. After seeing the pyelograms which showed 
an almost normal kidney pelvis displaced downward, we thought the mass 
more likely to be extrinsic, probably adrenal, in origin. A Wilms’ tumor, how- 
ever, could not definitely be ruled out on this evidence. If the tumor were 
adrenal in origin it was thought that it was probably a neuroblastoma, because 
no signs of cortical dysfunction, such as virilism or Cushing’s syndrome, ete., 
were present. Actually, an adrenal cortical tumor was not suspected, and for 
this reason the output of 17-ketosteroids in the urine was not measured. After 
we had received the pathologist’s report, we were a littie uncertain as to what the 
prognosis would be, although we presumed it was very poor. Dr. Langley, as 
Dr. Lehmann has pointed out, was able to remove the tumor without great 
difficulty, and he saw no metastases. Following operation the patient received 
what was considered adequate radiation therapy. In spite of this the patient’s 
course was rapidly downhill in the next two months, with marked metastatic 
enlargement of the liver. 


Dr. H. K. Fiver (Pathologist).—The tumor in this child showed the his- 
tologie appearances of a malignant neoplasm. Two types of cell are seen, giant 
cells on the one hand, with abundant eosinophilic cytoplasm and extremely 
hyperchromatie nuclei, and elsewhere solid masses and irregular cords of 
small cells with relatively little cytoplasm but showing irregular and coarse 
nuclear chromatin structure. It is this small cell which is probably the more 
malignant in this tumor because several thin-walled blood vessels were found 
containing clumps of these cells (Fig. 11). Metastatic tumors would be expected 
ultimately in the lungs and possibly liver. 

It is of interest to note the clinical lack of any hormonal activity. Such 
an association is common in the highly malignant tumors of the adrenal cortex 
but by no means invariable. In fact, the hormonal activity of the tumor cannot 
be determined with any degree of certainty by the degree of differentiation 
found. 
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Dr. Bepe J. Harrison (Radiolgist).—Giant cell tumors of the adrenal 
glands have been reported variously as being responsive and unresponsive to 
x-radiation, but in view of the fact that the adrenal cortex arises from the 
same anlage as the testis, I feel that these tumors should be given the op- 
portunity that radiation affords. This patient, therefore, was treated along the 
lines laid down for treatment of the seminomas in that not only was the local 
tumor area irradiated but the glandular areas extending from the tumor as far 
upward as the neck were also included in the fields of treatment. However, 
the patient’s blood picture rapidly deteriorated and treatment was ceased 
when he had received 1,000 r. When the question of further treatment came 
up he was discovered to have a large mass in the right upper quadrant, so no 
further treatment was given. 


Fig. 11.—Clump of small type malignant cells in blood vessel. 


Dr. E. STEWART JAMES.—One assumes that this type of tumor must be quite 
rare, judging by most modern pediatric texts, in which little or no space is 
devoted to the subject, attention being focussed on those cortical carcinomas 
which are associated with sexual precocity, ete. The rapid deterioration of this 
patient to a fatal termination illustrates the point made by Dr. Fidler that 
cortical carcinomas in which hormonal activity is not in evidence clinically are 
usually highly malignant. 











Psychologic Aspects of Pediatrics 


THE HOME CARE OF THE PREMATURE INFANT 


Harry Bakwrtn, M.D. 
New York, N. Y. 


EWCASTLE-ON-TYNE is an industrial community in northeastern Eng- 
N land with a population of about 280,000. Housing conditions in this busy 
mining town have been poor for a number of years; since the war they have 
deteriorated further. As in the rest of England, and the Continent as well, a 
large proportion of the babies are delivered in the home by trained midwives. 
Each year approximately 300 living premature infants (infants weighing 5% 
pounds or less) are born in Neweastle-on-Tyne, somewhat less than one-half of 
these in the home. 

In 1945 a program for the home care of premature infants was initiated. 
A corps of nurses was specially trained for this purpose and an ambulance 
service organized to deliver special beds, blankets, and other equipment, to the 
home if necessary. The maximum number of infants taken care of by one nurse 
is three; more usually she attends to two. Any medical practitioner may call 
for assistance by telephoning the maternity hospital. 

Owing to the shortage of nurses, it was not possible for all premature infants 
born at home to have this specialized care and it has, therefore, been possible 
to compare not only the results of home and hospital care, but also the value 
of specialized over routine care in the home. 

A preliminary report of the results for the first seventeen months appeared 
in 1947.' Recently the results of a three-vear study have been reported.? Dur- 
ing the entire three-year period 379 premature infants were born at home and 
537 in hospitals. The over-all case fatality rate for those born and eared for 
in the home during the first twenty-eight days of life was 27.2 per cent and for 
the hospital group 19.5 per cent, a decided difference in favor of the hospital 
group. When, however, the home group receiving special care (159 infants) 
was compared with the hospital group, no difference in case fatality was found. 

A comparison of the fatality rates by weight at birth of the babies born 
and specially eared for in the home in Neweastle-on-Tyne and those super- 
vised in American hospital units* is shown in the chart. The American figures 
were compiled during the years 1940-1945 and are representative of the best 
results obtained in special premature stations. Unfortunately the British results 
have been expressed in pounds, the American in grams. Moreover, the British 
series is relatively small. 

The results with the specialized care in the home strongly suggest that 
infants weighing 314 pounds and over can, as a rule, be taken care of at home 
fully as well as in a special hospital premature unit. 

Certain uncontrollable selective factors were operative in Miller's study, 
as is so frequently the case in studies with human material. For example, 
special aid was often sought for the small infants when there seemed to be a 
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chance for their survival, a factor which would favor the results in the group 
receiving special care. On the other hand, a factor operating against Miller’s 
results was the fact that special nurses were often summoned when a larger 
infant was thought to require special attention. 

Miller raises the question whether it is wise to attempt to provide hospital 
accommodation for all premature infants. It is his opinion that indiscriminate 
hospitalization for babies weighing over 314 pounds is not warranted. Home 
eare is not only safer from the point of view of infection and more economical; 
it has, in addition, he believes, a wholesome effect in promoting family ties and 
solidarity. This was not anticipated when the service was started but its signifi- 
cance and importance soon became apparent. Miller states: ‘‘The nurse in her 
role of teacher and adviser and by her personality mobilizes the family for 
duties: someone to watch at night; someone to watch during the day; someone, 
probably a neighbor, fo shop; everyone interested is involved and all have a 
sense of achievement, which gives the child a good start and is far better than 
if he were taken away to a hospital and returned a month or six weeks later, 
an unknown infant, feared and strange.”’ 
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Chart 1.—Comparison of the case fatality of premature infants, specially cared for in the 
home and in hospital premature units. 

The technique of caring for premature infants in the home with the help of 
specially trained nurses is one which requires careful consideration. If the 
larger infants who constitute a majority of the occupants of a premature unit 
ean be taken care of at home, premature units will be relieved of a tremendous 
burden and more time will be available for the care of the smaller members. 
Moreover, a source of infection will be removed. In addition to the advantages 
enumerated by Miller, the psychologic trauma of separating parents and new- 
born infants will be eliminated and parental overanxiety lessened. 
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Comments on Current Literature 


ADVANCES IN ANTIBIOTIC THERAPY 


ONSIDERING the phenomenal advance of knowledge concerning anti- 
C bioties within the past few years, it is not surprising to hear of major 
contributions in this field. However, two very significant contributions are 
reported in current literature which deserve special comment. In the March 
25, 1949, issue of Science, Selman A. Waksman and Hubert A. Lechevalier’ 
announced the isolation of neomycin, a new antibiotic active against 
streptomycin-resistant bacteria, including the tuberculosis organisms. Since 
1939 Waksman and his associates have tested for activity against various 
bacteria many thousands of cultures, largely actinomycetes belonging to the 
genus Actinomyces (Streptomyces) which were isolated from soils, composts, 
peats, and other natural substrates. 

Five years ago the isolation of streptomycin from Actinomyces (Strepto- 
myces) griseus was announced. Sinee then streptomycin has proved itself in- 
valuable in the treatment of a number of disease entities, and it has been 
especially important in the therapy of tuberculosis. However, certain serious 
limitations of streptomycin are well known, particularly its neurotoxic potentiali- 
ties, and, on its prolonged administration, the tendeney for the development of 
resistance among the infectious organisms. Favorable results obtained with 
dihydrostreptomyein, a reduced form of streptomycin, seem to indieate that 
the toxie reactions ean be overcome, in part at least. The development of 
resistance among infectious organisms on prolonged administration of strepto- 
myein constitutes a serious limitation, especially in the treatment of tuberculosis. 

The isolation of neomyein from Actinomyces fradii (Streptomyces fradiae) 
is a major contribution to our knowledge since this antibiotie is effective not 
only in its action against many gram-positive and gram-negative bacteria, 
especially mycobacteria, but has been shown to be effective likewise in the 
treatment of known streptomycin-resistant strains. To date the toxicity of 
this new agent seems to be considerably less than that of streptomyein. The 
authors list several desirable properties of neomyein: ‘‘(1) similar activity 
against both streptomyecin-sensitive and streptomycin-resistant bacteria; (2) 
considerable activity (in some cases greater activity than streptomycin) 
against various forms of M. tuberculosis and other mycobacteria; (3) limited 
toxicity to animals or none; (4) activity against various bacteria in vivo, inelud- 
ing Gram-positive and Gram-negative organisms and against both streptomycin- 
sensitive and streptomycin-resistant organisms; (5) lack of resistance against 
neomyein among the organisms sensitive to it, or only limited development of 
such resistance.’’ 

With the isolation of neomycin a new opportunity for important advances 
in the treatment of human tuberculosis is presented, and clinicians will watch 
with interest for reports of the use of this newly isolated antibiotic. 

Another significant advanee in antibiotie therapy is deseribed in a report 
by Joseph E. Smadel, Elizabeth Jackson, Herbert Ley, Jr., and Raymond 
Lewthwaite,? which appears in the February (1949) issue of the Proceedings of 
the Society for Experimental Biology and Medicine. This group of investigators 
present data resulting from careful comparative studies of the effectiveness in 


656 

















COMMENTS ON CURRENT LITERATURE 657 


rickettsial and viral infections of chloromycetin (chloramphenicol) from two 

sourees: from fermentation liquor of cultures of Streptomyces venezuelae, N. 

Sp., and obtained by chemical synthesis. 

The announcement by Crooks and his co-workers* that chloromycetin may 
be prepared synthetically is important news. Smadel and his group have shown 
experimentally that the effects of synthetic chloromyecetin and fermentation 
chloromycetin are essentially identical on the rickettsiae of epidemic typhus, 
murine and serub typhus, on those of spotted fever and rickettsial pox, and on 
the viruses of psittacosis and lymphogranuloma venereum. Chemotherapeutic 
studies of the two types of chloromycetin were carried out in embryonated 
hen’s eggs and in mice. In each instance similar results were obtained with 
the two forms of the antibiotic. 

A preliminary account of the effect of synthetic chloromycetin on patients 
with typical scrub typhus is presented. The response of these two patients 
following therapy was comparable to that observed in other cases of scrub 
typhus which had been treated with fermentation chloromycetin. The same low 
level of toxicity reported for fermentation chloromyecetin holds true apparently 
for synthetic chloromyecetin. In addition to the purely scientific importance of 
such a synthesis, it seems reasonable that synthetic chloromycetin will make 
available to clinicians a far greater supply of this remarkable antibiotic. 

Russe. J. BLATTNER. 
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News and Notes 





The American Board of Pediatrics, Inc., announces the following dates for exami- 
nation: 


Written: Under local Monitors Friday, June 24, 1949. 

Oral: Cleveland, Ohio, Sept. 16, 17, and 18, 1949. 
New York City, Oct. 21, 22, and 23, 1949. 
Chicago, IIl., Dee. 9, 10, and 11, 1949. 


Dr. Henry W. Titus of New Rochelle, N. Y., died March 17, 1949. Dr. Titus had 
recently retired after forty years of pediatric pratice. He was formerly head of the 
pediatric service at the Grasslands Hospital. 


Dr. James H. McKee of Philadelphia died March 25, 1949. 


Dr. E. J. Huenekens, clinical professor of pediatrics at the University of Minnesota, 
has been appointed national medical director of the Kenny Foundation. 


Dr. Harold K. Faber of San Francisco, professor of pediatrics and head of the de- 
partment at Stanford University School of Medicine, will retire Sept. 1, 1949, and become 
professor emeritus. Dr. John A. Anderson, professor of pediatrics at the University of 
Utah, College of Medicine, Salt Lake City, will sueceed Dr. Faber as professor of pediatrics 


at Stanford. 


The National Foundation for Infantile Paralysis has issued the following ‘‘ Message 

to Parents’’ for the 1949 season in case polio becomes epidemic in an area: 

Avoid crowds and new contacts in trains, buses, or boats, if possible; avoid crowded 
places where you may be close to another’s breath or cough. 

Avoid over-fatigue; too active play, late hours, worry, irregular living schedules may 
invite a more serious form of the disease. 

Avoid swimming in water which has not been declared safe by your health department. 

Avoid chilling.- Take off wet clothes and shoes at once. Keep dry shoes, sweaters, 
blankets, and coats handy for sudden weather changes. 

Keep clean. Wash hands after going to toilet and before eating. Keep food covered 
and free from flies and other insects. Burn or bury garbage not tightly covered. 
Avoid using another’s pencil, handkerchief, utensil, or food touched by soiled 
hands. 

Call your doctor at once if there are symptoms of headache, nausea, upset stomach, 
muscle soreness or stiffness, or unexplained fever. 

Consult your Chapter of the National Foundation for Infantile Paralysis for help. 
Your Chapter (see local telephone book or health department for address) is 
prepared to pay that part of the cost of care and treatment you cannot meet—in- 
cluding transportation, after-care and such aids as wheel chairs, braces, and 
other orthopedic equipment. This service is made possible by the March of Dimes. 


A sound film in color has been produced at the University of Chicago on ‘‘The 
Function of the Ear in Health and Disease.’’ It is edited by Drs. H. G. Kobrak, Joseph 
E. Hind, and Robert B. Miller. The film demonstrates the response of the ear to sound 
in health and disease, pathology, hearing curves in deafness, etc. It is available to 
universities and professional groups without charge through the Auralgan Research 
Division, 100 Varick St., New York 13, N. Y. 
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Book Reviews 


The Thyroid and Its Diseases. J. H. Means, M.D., Jackson Professor of Clinical Medicine, 
Harvard University, and Chief of the Medical Services, Massachusetts General 
Hospital, Boston, ed. 2, Philadelphia, 1948, J. B. Lippincott Co., 559 pages. Cloth, 
price $12.00. 


Eleven years ago the first edition of this book was generally accepted as the most 
comprehensive monograph available on the ‘‘Thyroid and Its Diseases,’’ although the 
authors made no such claims as to its completeness. In the Preface of the first edition, 
the simple statement was-made that ‘‘It is an account of the personal experiences of a 
considerable group of workers in a single thyroid clinic and of the opinions and convic- 
tions derived from this experience.’’ The clinic was that of the Massachusetts General 
Hospital. In the intervening period of time the scope of this clinic has been broadened 
considerably by growth of personnel, liaisons with other clinics and institutions, and the 
contributions of competent workers from other countries who have spent appreciable 
periods of time at work in association with the clinic. 

The second edition of this book again presents an excellent and comprehensive mono- 
graph on the subject of the thyroid gland. The general plan of the book is unchanged. 
Approximately the first third is again devoted to a review of the anatomy, nerve supply, bio- 
chemistry, physiology, and pathology of the thyroid, emphasizing the additional points of 
knowledge and suggestions derived from continued investigations, particularly with the use of 
the newer ‘‘tools’’ such us uptake of radioactive iodine and antithyroid drugs (thiocyanate, 
thiouracil, ete.). The chapter on Pathology of the Thyroid has been written by Rulon W. 
Rawson, M.D., Assistant Professor of Medicine, Harvard University. The interrelationship 
of the thyroid to other endocrine glands and to the body in general is stressed. The theory of 
the ‘‘thyroid-axis’’ is further supported and the site of the action of various therapeutic 
measures is explained on this theory. In the chapter on Methods of Examination in Thyroid 
Cases, attention is drawn to the history of goiterogenic foods and drugs, and the value of 
such diagnostic procedures as creatine tolerance, protein-bound iodine determinations, collec- 
tion of radioactive iodine by the thyroid, and periodic bone-age determinations (in children). 
The measurement of the basal metabolic rate and blood cholesterol is, of course, included. 
The authors have altered somewhat their classification of disorders of the thyroid. The chap- 
ters on myxedema have been changed very little. The differentiation of primary thyroidal 
myxedema and anterior-pituitary myxedema (Simmonds’ disease) is pointed out. Of special 
interest to the pediatrician is the importance, from a prognostic point of view, of the careful 
differentiation of the true cretin from the juvenile myxedema patient. The chapter on 
Graves’ disease (thyrotoxicosis—old classification) contains adequate discussion of the newer 
types of therapy, such as antithyroid drugs and radioactive iodine, in addition to the estab- 
lished methods of surgery and iodine administration. Psychic trauma is ascribed only the 
‘‘trigger’’ role in Graves’ disease. The authors do not commit themselves to any fixed 
preference for a therapeutic measure, but wisely state: ‘‘At the present time, treatment must 
be individualized, and in each case the doctor must add the pros and cons of each type of 
treatment and decide which offers most to his patient.’’ 

The chapters on Tumors of the Thyroid, Thyroiditis, Anomalies of the Thyroid, Hypo- 
metabolism Without Myxedema, and Thyroid Administration in Diseases of Other Than 
Thyroid Origin, have been somewhat rearranged and brought up to date. The chapter on 
The Surgery of the Thyroid has been rewritten by Oliver Cope, M.D., Assistant Professor of 
Surgery, Harvard University. 

L. D. THOMPSON. 
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Parent and Child. Catherine Mackenzie, New York, 1949, William Sloane Associates, Inc. 


This book is a compendium of the articles written for the New York Times by an 
able and sincere journalist in the field of child-parent relationships. There is a difficulty, 
largely inherent in the enormity of the subject matter, which necessitates quoting isolated 
remarks from a multitude of authors. In the compact book form, this leaves the reader 
gasping a bit and one wonders whether it might not be less bewildering to parents if they 
were not confronted with quite such a parade of names. However, it is to Miss Mackenzie's 
eredit that she is refreshingly honest in giving credit where it is due. She does not 
presume to give advice according to any preconceived ideas but reports the new develop- 
ments in the field judiciously. The language is simple and forthright without being con- 
descending. In spite of its local New York coloring, it is a book which parents all over 


the country will find useful. 
M. E. BRANSCOM. 


Maternity in Great Britain. London and New York, 1949, Oxford University Press, 252 
pages. Price $4.00. 

The report of a survey of the social and economic aspects of pregnancy and child 
birth undertaken by a Joint Committee of the Royal College of Obstetricians and 
Gynecologists and the Population Investigation Committee. This is a thorough, well- 
interpreted report of more interest to the obstetricians than the pediatricians. Conditions 
surrounding obstetrical care in Great Britain, where the midwife plays such an important 
role, are so different from practices in the United States that the report is more of 
interest than of value to American practitioners and students of sociology. 


The Normal Child. Alan Brown, M.D., and Elizabeth C. Robertson, M.D., ed. 4, Toronto, 

1949, McClelland and Stewart, Ltd., 274 pages. Price $3.00. 

This is the fourth edition of Dr. Brown’s book for mothers on the care of the 
baby and child. It has been entirely rewritten since the third edition which was published 
in 1932. It follows the general format ef the many books on the subject. The text is 
clear and the revised edition is in keeping with modern practice and thought. 


The Ciba Collection of Medical Illustrations. Summit, N. J., 1949, Ciba Pharmaceutical 


Products, Inc., 224 pages. Price $6.50. 


For a number of years the Ciba Company has published and issued loose-leaf colored 
illustrations of anatomy and pathology by Frank H. Netter, M.D. One hundred ninety-one 
of these color plates have been bound together and are available at cost of printing. It is 
an excellent, well-printed book and the colored illustrations by Dr. Netter are far above 


average. 


Current Therapy 1949. Edited by Howard F. Conn, M.D., Philadelphia, W. B. Saunders 
Company, 672 pages. Price $10.00. 


This book on the ‘‘ Latest Approved Methods of Treatment for the Practicing Physi- 
cian’’ is a decidedly unique and interesting text. With an editorial-consulting group of twelve 
well-known medical teachers, over 200 physicians have contributed articles detailing the 
specific treatment of some 300 conditions. The text is confined to treatment and in some 
instances two or more authors have contributed methods for the same condition. The text 
is divided into fourteen sections as (1) the infectious diseases, (2) diseases of the digestive 
system, (3) diseases of metabolism, and so on, and includes dermatology, allergy, and 
obstetric and gynecologic conditions. The text is clear and printed in large type, making it 
easy to read. As nearly all of the methods have been contributed by men nationally looked 
upon as authorities in their special fields, the book should be of great value to the busy 
practitioner. The text, however, does not include many of the pediatric conditions which 
form such a large part of the practice of the general practitioner. 























Editor’s Column 


FEDERAL AID FOR MEDICAL EDUCATION 


N VIEW of the controversy which has arisen over the question of Federal aid 
for pediatric education, it is pertinent to point out that the Federal govern- 
ment is allotting some twenty million dollars to medical teaching institutions for 
the fiseal year ending June 30, 1949. The bulk of this is for what is essentially 
graduate and postgraduate education. 

In an address at the recent educational meetings in Chicago on February 7, 
Surgeon General Scheele of the Public Health Service stated that for the current 
fiseal year the Service had available a total of $24,427,000 to aid medical research 
and education. This expenditure is limited to certain specific fields of which 
eaneer and psychiatry are examples. About eleven million dollars has been 
invested in research grants, eight million in construction grants, three million in 
fellowships and traineeships, and a little over two and one-quarter million in 
teaching grants. Grants for undergraduate teaching in cancer have been made 
to medical and dental schools. The March 12 issue of the Journal of the Amer- 
ican Medical Association announced the allotment of $1,500,000 to forty-two 
medical schools for undergraduate teaching in psychiatry. Most of the schools 
will receive $12,500 a year for three years beginning July 1, 1949. Dr. Scheele 
stated that about 84 per cent of the total funds available for research and train- 
ing has gone to teaching institutions. In addition to these funds, other sums 
have been allotted through the Children’s Bureau to the medical schools for 
research and graduate training programs in maternal and child health. Thus 
the use of Federal funds for medical education is not a matter of ideological 
controversy but an accomplished fact. Let us say further that although we have 
been keeping an ear close to the ground, we have heard of no complaints of 
dictation of education policies by the government bureaus in the allotment of 
these grants. 

The point we would like to raise is that although in a broad sense all this 
money is for medical education, as medical knowledge is dependent upon research, 
most of the money is being spent on the superstructure when the soundness of a 
program depends on the strength of its foundation. The foundation of medical 
education is the undergraduate teaching in the medical school, and this, from a 
financial standpoint, is the weak point in medical education today. Unless under- 
graduate education is sound, graduate and postgraduate programs of education 
and research based on Federal funds will inevitably fail in part to meet their 
objectives. 

In the recently published survey of pediatric education which was reviewed 
in last month’s issue of THe JourNAL, Dr. John Mitchell presented some very 
illuminating figures in regard to undergraduate teaching as a whole and budgets 
for pediatric teaching. In twenty-five schools the budget for pediatries is less 
than $50 per student, in twenty-five, between $50 and $200, and in twenty-five, 
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over $200. In forty-three schools the amount is less than $100 per student and 
in twenty-seven over $100. In five schools it is less than $10 per student per 
year, and in four, over $400. 

The question that arises is why should there be such violent opposition on 
the part of some to Federal aid for undergraduate education when there is 
seemingly no opposition to the Federal government allotting about twenty million 
dollars this fiseal year to the teaching institutions for graduate and postgraduate 
education. It has nothing to do with the controversial subject of medical social- 
ization, but is purely concerned with ways and means of improving medical 
eare, which, in the final analysis, depends upon medical education. In much of 
the rather emotional discussion of medical care and economies which has taken 
place in recent months, the fact that good medical care is more dependent on the 
education and skill of the doctor than on the way in which he is renumerated 
for his services has been completely ignored by many taking part in the dis- 
cussion. 

The one and one-half million dollars recently allotted for undergraduate 
teaching in psychiatry went to only forty-two of the seventy medical schools. 
The basis of selection was where it was most needed and where it would do the 
most good. A similar sum for undergraduate pediatric teaching, divided among 
the schools which the survey has shown have inadequate budgets for good pedi- 
atrie teaching, would be a sound investment for the children of the nation. 


B. S. V. 


STREET AND HIGHWAY ACCIDENTS IN 1948 


HERE were 32,200 persons killed on the streets and highways in 1948. This 

is a decrease of 300 under 1947 but the number of nonfatal injuries reported 
jumped from 1,365,000 to 1,471,000. Of the 22,700 deaths resulting from the 
actions of drivers, 10,080 (44.4 per cent) were attributed to speeding. Of the 
deaths, 3,530 were in children under 14 years of age, a decrease of nearly 500 
under 1947. Of the fatal accidents, 85.5 per cent occurred when the weather 
was clear, and 78.7 per cent when the roads were dry. Over one-fourth of the 
fatal accidents occurred in the late afternoon and early evening hours, 4 to 8 
p.M. Saturday and Sunday were as usual the days with the highest rates and 
account for approximately 40 per cent of the total number of persons killed. 








